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PAGE 121 








speeds design changes — see page? 


$ 


a © at be oe ee 












Here’s how Ten Model 352 
VERTICAL 


BORE-MATICS 
e precision finish 
E RT CAL Bore-Matics 5 different 


eli ielulelite 


can save time and money transmission parts 










on many precision-finishing jobs raids eer 


in a large automotive manu 







facturing plant. These space 

LESS FLOOR SPACE These compact Vertical Bore-Matics save precious floor saving machines are used for 
space, make use of more available up and down areas, permit operator to high-production Borizing of the 
handle more than one machine. following automatic transmis 

EASIER LOADING Parts located down and onto the fixture,not up and into the 
workholding device. All stations are front stations — less reach and stretch. 

IMPROVED CHIP AND COOLANT CONTROL Vertical units lend themselves na- 
turally to gravity control of chips and coolant by means of simple, effective 
guarding. 

CONTINUOUS PRODUCTION Independent operation of each station provides 
maximum opportunity to keep stations cycling continuously except for loading 
and unloading time. 
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Disc and Hub Assemblies 


First Turbine Convertors 






Convertor Pump Housings 


Turbine and Shaft 
Assemblies 











Second Turbine Convertors 






Versatility of cycling and ease 






*of tool changing makes these 






units readily adaptable to fu 






ture job changeovers 





PHESE are just a few of the reasons why many types of 
work can be handled more efficiently and economically 


on a Heald Vertical Bore-Matic than on any other type of 
precision-finishing machine. For further details, send for (T al hey 70 
COME 70 HEALD 









Bulletin 2-352-1, Issue 1. 
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new material in years is the one we have taken 
from the bee. Honeycombs of paper, plastic, or 
metal laminated to skins of paper, plastic, or 
metal provide a light, strong structura! material 
with many applications first in the aircraft in- 
dustry and now spilling over into other fields. 
Builders of boats, mobile homes, truck bodies, 
automobiles, metal furniture, and appliances, 


please note. 


One of the earliest approaches was the corrugated pasteboard 
box that is so familiar to all of us, but it was not until the switch was made 
from a corrugated to a honeycomb core that real structural applications were 
possible. Honeycomb has been talked about in articles for some time, but 
we have long felt it was desirable to round up all the information on forming, 
machining, and bonding in a Special Report. For quite a while we were stymied 
because there was too little information to be of any real value. 


oe Recently the picture changed dramatically. Several studies of 


methods were completed at about the same time and large quantities of honey- 
comb began to find its way into production models of aircraft. The last job 
that E J Tangerman did for us, before he was transferred to our companion 
magazine Product Engineering, was to round up all this information and boil 
it down into a Special Report. As we said, the situation had changed dramati- 
cally in just a few months. From his calls upon the users of honeycomb and 
his contacts with the producers he had so much data that it was extremely 
difficult to pack it into one Report—in fact, we had to add a few pages to the 
issue to make it possible. Honeycomb applications, in addition to their direct 
usefulness, offer many new ideas for working and joining thin materials. You'll 


find this definitive summary starting on page 137. 


For Reference » » « lhree Reference Book Sheets in each issue of 
American Machinist are something that you and we take for granted. You 
might not realize the work that Rupert LeGrand puts into assembling those 
pages. For years Rupert has haunted standards committees and other sources 
of new reference data. Issue after issue he comes up with data that are new. 
but at the same time are of permanent file value. In this issue, for example, 
you'll find tables on a modified thread system that avoids manufacturing and 
assembly “% lems. Earlier this year he provided 12 sheets that gave illustrated 


definitions of tolerances and limits. 
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When your fine 


When you work with fine pitch gears 
like those in this naval fire control unit 
differential, tolerances are critical. 

Tooth-to-tooth accuracy is extremely 
important to permit the to be 
sighted precisely on target. 

So where accuracy is really critical in 
the gears you make, Gleason can help 
you three ways: 


guns 


1. Machines that cut or grind 
any fine pitch gear 
You can produce any fine pitch gear— 
spiral bevel, hypoid, Zerol®, or Coni- 
flex®—exactly and economically with 
any of five Gleason machines. 

Three automatic gear-cutting genera- 
tors cover the entire field of cut fine 
pitch bevel gears up to 414” diameter. 
Two automatic, wet-type grinders are 
available for this same range of work 
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pitch gears must be accurate 


and produce the ultimate in accuracy. 
All five work to your most rigid speci- 
fications. 

2. Machines that test gears thoroughly 
The Gleason No. 104 Hypoid Tester, 
for example, checks running qualities, 
tooth spacing, and concentricity of 
gears. It records test results on paper so 
that you have a permanent record of the 
total tooth-to-tooth composite error. 

3. Engineering services 

Gleason engineers are ready at all times 


to help you with any phase of the design 
and manufacture of fine pitch gears. 

Simply write or phone for prompt 
assistance on any of your fine pitch gear 
requirements. 

Send for these bulletins: 

No. 2A Straight Bevel Coniflex® Generator 
No. 103Straight Bevel Coniflex®Generator 
No. 2 Hypoid Generator 
No. 105 Straight Bevel Coniflex® Grinder 
No. 7 Hypoid Grinder 
No. 104 Hypoid Tester 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3,N. Y. 
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...Or small ones 


Cincinnati will supply the equipment 
to meet your requirements 


Left: The smallest of the Cincinnati line, No. 
000-4 Automatic, mills sewing machine parts in 
the plant of a prominent manufacturer. 


Above: New general catalog published by The 
Cincinnati Milling Machine Co. Publication No. 
M-1961. 


CINCINNATI 


MILLING MACHINES - BROACHING MACHINES + CUTTER AND TOOL GRINDERS * METAL FORMING MACHINES 





Giant Beam Milling Machine for 
milling large aircraft wing pan- be 
els up to 5 feet wide by 20 feet 
long. The machine is controlled 
by Cincinnati's new Electro-Hy- 
draulic Synchro-Phase Interlock 
System. Many slotting type cuts 
are required, none of which is 
parallel to the other. 


Dump your cost-of-machining problems in our 
lap. The country’s best metalworking industries 
have been doing it for over 30 years, and com- 
ing out way ahead in modern methods and low 
costs. Cincinnati Milling has the facilities, ex- 
perience and line of standard equipment to 
fully satisfy your requirements. Milling ma- 
chines built by Cincinnati range from the 
midget 000-4 Automatic at the left to this giant 
Beam Miller; hundreds of sizes and types in 


between; standard and specials. 4A new gen- 


HARDENING MACHINES + OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID - GRINDING WHEELS 








eral catalog just off the press illustrates and 
briefly describes Cincinnati's complete line of 
standard machine tools, hardening. machines, 
grinding wheels and cutting fluids. In addition, 
there’s a section on special machine tools. You 
will find a duplicate of this catalog in Sweet's 
Machine Tool File. If you would like to have 
your own copy we will promptly send one to 
you. Ask for publication No. M-1961. 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 











BETTER GEARS 


Original Fellows Cutters 
“Computer -Designed”’ 


Here’s how Fellows ensures gear cutter design that meets your 
most critical requirements! A high-speed Bendix Computer 
(at right) shortens hours of calculations to minutés, permitting 
complete mathematical study of all the complex problems of gear 
and cutter design. 


The punched tape holds the basic formulae. This is the computer “program.” Variables 
for a particular Fellows Cutter, Shaving Tool, or Master Gear are typed on the elec- 
tric typewriter which feeds them into the computer. As fast as the operator can type, 
the computer makes calculations that used to require hours of labor. With this modern 
calculating tool, Fellows’ experienced engineers can 
better design cutters that meet every requirement for 
accurate, economical gear production. 
















Fellows Gear Shapers tooled with Original Fellows 
Cutters lower costs and speed production on internal 
and external spur, helical or herringbone involute 
gears, as well as an almost unlimited variety of non- 
involute shapes. Your Fellows Representative has val- 
uable facts and figures about the complete Precision 
Line of Fellows Gear Production Equipment. Write, ‘s owe 
wire or phone any Fellows office. 
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THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont a : 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Michigan _ oF 
150 West Pleasant Ave., Maywood, New Jersey n beg 

5835 West North Ave., Chicago 39 at. 

6214 West Manchester Ave., Los Angeles 45 
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Gear Production Equipment 
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Taped “computer pro- 
gram” has punched 
holes to control com- 
puter operations. 
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YAN NORMAN 


~ 


Van Norman 4BG2 “‘Bowgage”’ double head 
production grinder illustrated. Capacity: 6” 
swing double work head. Grinding wheels: 
30” diameter — up to 6” face. Grinding 
wheel motor: 10 to 20 HP. 
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when you use a 
VAN NORMAN 
‘BOWGAGE’ 


PRODUCTION GRINDER 


Ket 


“Engineered for the job,” the Van Norman 4BG 
‘““Bowgage” Production Grinder gives you accu- 
rate, fast, economical mass production. 

Actual case histories on these massive grinders 
continually show substantial savings by keeping 
production up and costs down. 

Van Norman production grinders can help you 
with your mass production problems. Write, wire 
or telephone, today, for complete details on the Van 


Norman 4BG ‘“‘Bowgage”’ Production Grinders. 

Don’t wait . . . for extra profit install a Van 
Norman “Bowgage” Production Grinder now! 
They are available in many purchase plans... 
Outright sale . . . Purchase on conditional sales 
contract up to five years ... Pay as you depreci- 
ate up to 10 years. Conditional Sales Contracts 
not available to Export. 


VAN NORMAN MACHINE COMPANY 


SPRINGFIELD 7, MASSACHUSETTS 
A DIVISION OF VAN NORMAN INDUSTRIES, INC. 


MANUFACTURERS OF — Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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Economy 
Limited Clearance 
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Threading On 


Automatics... 


To assure economy threading on automatic 
screw machines where limited die head clear- 
ance is a major factor Frank H. Wilson Co., 
Inc. in Detroit, Michigan use the 4%” LL 
LANDEX Head. Applied to one of their 
small Acme-Gridley’s for threading tubing 
’, 20 pitch UN threads 
34” in length on B1113 screw stock to a ¢lass 
three fit. 
threaded between chaser grinds. 


nuts this head cuts 4 


An average of 20,000 pieces are 


Compactly designed with only a 24,” swing 
the 14” LANDEX will thread all diameters 


from #4 to 14”. A minimum number of work- 


ing parts made of hardened and ground alloy 


steel, chaser holders designed to eliminate 
warpage and springing, and the use of preci- 
sion LANDIS Tangent Chasers - - - all con- 
tribute to the high degree of rigidity and 
accuracy of this LANDEX Head. 


THE WORLD'S LARGEST MANUFACTURERS 


395-C 


“LANDIS Machine C0. 
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Compare the chaser lengths in the illustra- 
tions and note the long life this LANDIS 
User has received from the chasers used in 
this application. These chasers will still pro- 
duce thousands of threads as (1) LANDIS 
Tangential Chasers are usable for 80% of 
their original length; (2) only a few thou- 
sandths of metal need be removed from a 
chaser when regrinding; (3) when regrinding 
the same amount of metal need not be removed 
from each chaser; (4) long chaser life is re- 
ceived between grinds. These are the basis 


for economy in any threading operation. 


For further information on this LANDEX 
Head and on other LANDIS Heads using 
Tangential Chasers and designed for all types 
of thread-cutting operations write for Bulle- 
tins F-80 and F-90. Please send specifications 


when writing. 


OF THREAD GENERATING EQUIPMENT 





WAYNESBORO 
PENNSYLVANIA 


automatic grinder for 


Shoe-type centerless tooling 


magnetic 
work driver 








parts like these ground to precision limits—automatically 


LANDIS TOOL COMPANY 








large or small lot production 


can be changed in less than one hour! 
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Cost-Cutting Advantages of the Landis Concentric Grinder 


Savings in set-up time make automatic opera- © Grinds straight or profiled workpieces. 
tion for short runs economical. @ Automatic loading and feedback can be ap- 


Super-precision results by elimination of work plied for continuous operation. 


holding chucks, collets and arbors. @ Variable speeds and feeds for various sizes 
and materials. 


WAYNESBORO, PENNSYLVANIA LANDIS 


precision grinders 











GIDDINGS & LEWIS 


(MODEL 300-T) 


precision horizontal boring, drilling 
and milling machine 


No other horizontal bars of comparable size and type offer such broad 
machining possibilities as G&L Models 300-T (table-type) and 300-RT 


(revolving table-type) with 3” diameter spindle. 
These versatile boring, drilling and milling machines perform profitably 
without loss of down time because of G&L’s progressive engineering. Out- 


standing d include rigid saddle support, in-the-floor and over- 


the-floor ary runways, 45 optional speeds in 5 ranges and 18 feeds in 
any range — augmented by a total of 23 milling feeds 


Profitable production capacities ar further increased by extending the 


machine’s normal working range with a variety of optional arrangements 
and attachments: quick change spindl (optional ) - auxiliary rotary tables; 
tomatic electric positioning levice improved measuring device; angular 


milling attachments; continuous feed facing head and a host of standard 


Davis boring bars and cutters 
For more information on t Models 300-T and 300-RT horizontals, 
ee your nearest G&L representative or write direct 
LITERATURE AVAILABLE: For complete specifications on Models 


300-T and 300-RT horizontal boring, drilling and milling machines, 
write for Bulletin No. 300-T. 
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G&L ad HYPRO DIVISION 

GIDDINGS & LEWIS MACHINE TOOL CO. 

FOND DU LAC, WISCONSIN G-73 

Builders of the world's finest heavy-duty Horizontal Boring, 

Drilling and Milling Machines — table, floor and planer types ; 

*| HYPRO Double Housing and Openside Planers; Planer-T ype 

| Milling Machines ; Vertical Boring Mills; Spar and Skin Mill- 
ing Machines, and VARIAX Milling Machines, 











This CINCINNATI 


Precision 


Grinding a slender shaft . . . one of many types of precision 
toolroom and production grinding operations performed on 
CINCINNATI FILMATIC 10” Universe! Grinding Machines. 


Traverse grinding a taper. 
Amount of taper ground on these 
machines can be as much as 


C C 4 NATI _ 


CENTERTYPE GRINDING MACHINES «+ CENTERLESS GRINDING MACHINES «¢ ROLL GRINDING MACHINES «+ SURFACE 
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UNIVERSAL 


Grinds One Part or Hundreds 


Look at your universal grinders from this viewpoint: when the need arises, 
can they handle big quantities at the low cost expected of high production 
equipment? It's routine work for the cINcINNATI® FiLmaTic 10” Universal 
illustrated here. In addition to an unusual degree of versatility, this 
machine is equipped for automatic infeed grinding. For this type of work, 
a movement of one hand initiates the complete grinding cycle. . . rapid 
advance wheel to work, grind, tarry, return, and start and stop headstock 
rotation and coolant flow. 4 The 10’’ Universal's extra measure of power is 
a big factor in both toolroom and production work. Consider these items 
compared to other machines in its class: 


Largest grinding wheel; 12” diam. x 11/2” face 

Most powerful wheelhead motor; 2 hp 

50% larger headstock motor 

Exclusive FILMATIC grinding wheel spindle bearings 


In addition to all these production advantages, the CINCINNATI FILMATIC 
is a true universal. Wheelhead swivels 180° and 220°, upper and lower, 
respectively; headstock swivels 180°; headstock speeds are infinitely 
variable 60 to 600 rpm. Want more information? Sweet's Machine Tool 
File contains brief specs. Complete data in catalog No. G-577-5. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


” 
™) 


Pedig tee. 


Interchangeable drive and grinding Internal grinding, one of the many Automatic infeed elements. This 
wheel, for grinding the right-hand face operations performed at low, low type of equipment is built-in at the 
of shoulders. An excellent finish is pro- cost on CINCINNATI FILMATIC 10” Uni- factory, does not restrict versatility 
duced with this equipment. versal Grinding Machines. of the machine in any way. 


GRINDING MACHINES ¢ CHUCKING GRINDERS ¢ MICRO-CENTRIC GRINDING MACHINES ¢ CENTERLESS LAPPING MACHINES 
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Flip this switch to set work 
rotation and coolant flow for 
manual operation or auto- 
matic operation with the 
cycle. 





Use this lever to jog work ro- 
tation for roundness inspec- 
tion or unloading. 


Turn these knobs to set 
separate dwell controls for 
each end of table travel. 











All controls for feeds and speeds within easy reach. 
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Use this lever to select pre- 
set table-truing or a. 
speed — eliminating nee 
for continual re-settings. 


Count the indexing clicks 
on this wheel-feed hand- 
wheel for work diameter re- 
duction in increments as fine 
as .0001"’. 


Use this simple control for 
adjusting automatic feed 
from zero to .003’’. Total 
automatic feed is .150’’ on 
diameter, with automatic re- 
set after grinding to size. 











with two new advanced design 
Norton Cylindrical Grinders 











cal grinders just announced by Norton. 


The Norton 14”’ x 96’’ Type C-2 Semiautomatic 
Cylindrical Grinder — one of two sizes of new cylindri- 











The other is the 18’ Type LC-2. Work length 
capacities of 36’, 48’, 72’, 96’, 120’, 144” and 
168’’ are available. 





Feed and Speed Adjustments all on front 
of 14” Type C-2 and 18” Type LC-2 Grinders... 


Key Maintenance Points Easily Accessible 


Features on these two new Norton cylindrical grinders 
mean more profit because they eliminate waste motion. 

Operators of the 14’’ Type C-2 and 18’’ Type LC-2 
need never leave their normal positions to make changes 
in settings. Controls are all at their fingertips. 

All equipment needing occasional inspection is in 
easy reach. Electrical controls are grouped in an ele- 
vated enclosure. Motors, pumps, filters, pressure relief 
valves, and ways lubricant valves are all mounted on the 
outside for inspection or service. 

The machines incorporate the proved Norton wheel 
spindle design, positively controlled micrometer-fine 
wheel feed design and generous, rugged overall con- 
struction ‘to insure highest productive capacity and un- 
surpassed’ sizing control. They assure lowest costs in 
producing highest quality parts. 

These features and many more give you the “Touch 
of Gold”, by making your grinding more profitable. And 
only Norton can bring you the long experience with 
both grinding machines and wheels that is engineered 
into these advanced machines. 
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Ask Your. Norton Representative 


for more facts about the new 14’’ Type C-2 and the 18”’ 
Type LC-2 cylindrical grinders. Or write direct to 
Norton Company, Machine Division, Worcester 6, 
Mass. In Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 


a Ne RN RN 
To Economize, Modernize with NEW 


NORTON . 


GRINDERS and LAPPERS 
Gdaking better products... to make your products better 


Norton Products: Abrasives * Grinding Wheels * Grinding Machines Refractories 
Behr-Manning Products: Coated Abrasives * Sharpening Stones ¢ Behr-cat Tapes 
District Offices: 

Worcester * Hartford * Cleveland * Chicago « Detroit 
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GENERAL CATALOG NO. 57 


Listing approximately 5,000 quality tools for industry, including: 


% Tool Holders (The complete Armstrong % Drop Forged Machine and Crank 
System) Handles 


Cutting Tools (Tool Bits, Cut-off Blades, Drop Forged Wrenches 

Carbide Cutiees and manerte) Detachable Sockets and Drive Parts 
aad pro wien-ariages Bridge Ratchets and Sockets 
Machine Shop Specialties 
Drop Forged “C” Clamps Torque Wrenches 
Parallel and Machinists’ Clamps Pipe Tools 

Drop Forged Eye Bolts and Hoist Hooks Chain Tongs 


Adjustable Wrenches 


No industry reference file is complete without the new 
Armstrong No. 57 Tool Catalog 


PN i hye te), [cal :] Co} mae pele] Ral oh 
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Low cost grinding of small parts... 
Landis Grindwell general purpose 
cylindrical grinder 


for: 
manufacturing 
maintenance 
toolrooms 
training 
here’s how you save: 
low first cost 

quick change of setup 
high precision 
simplified maintenance 


typical grinding operations 


ifola-MelateiMelalel (= 


} IS aan 


internal 


LANDIS 
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Warner & Swasey’s 
cost-cutting Automatics 
boost production for 


Thor Power Tool Company 


Look at these typical time and cost savings 
delivered by Warner & Swasey 5-Spindle Automatic Bar Machines 


at Thor Power Tool’s Aurora, Illinois plant. 


~~ YOU CAN PRODUCE iT 
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AUTOMATIC 

BAR MACHINES 

1%"’ Bar Capacity 

1%"’ Standard Capacity 
2%’ Oversize Capacity 
AUTOMATIC 
CHUCKING MACHINE 
6”’ Swing 


Me 
4 


Reduction Gear Blanks 


Savings pay for several 

new machines! 

Large variety required—in fot sizes of 150-1500 pieces. 
Material — 8460 Steel. 

Previous method —- 2 single-spindle automatics, running 
continuously. 

NOW —- One Warner & Swasey 5-Spindle Automatic does 
complete machining in equivalent of 4 days a week. 


Lock Collar 

Slashes machining time on longer 

runs! 

Quantities — 20,000 - 30,000 pieces. 

Previous method — Run on conventional multi- 
spindle automatics in 75 seconds. 


NOW — on Warner & Swasey 5-Spindle Automatics 
parts made in 27 seconds! 





Thin Walled Protection Nut 


Combines operations at high removal rate! 

Previous method — Three operations — 

rough turned, relief cut made in second 
operation, Class 3 threads hobbed in third. 
Cost of last step alone ran 20 cents per part. 
NOW — finished in one operation in 132 seconds on 
Warner & Swasey 5-Spindle Automatic. 


Reducer Bushing 


Cuts Class 4 threads in same 

operation — costs reduced 8.5 to 1! 

Previous method — Threads milled, following rough 
forming on single-spindle automatic. 

NOW — Complete machining finished on Warner & 
Swasey 5-Spindle Automatic in one operation in 27 
seconds! 





Sanding Pad Nut 


One machine does work spread over 

3 departments! 

Problem —To thread part at perfect 

90° angle to outside face, and hold 

concentricity. 

Previous method — Part machined in 3 different departments. 
Difficulty was experienced in holding piece in fixture for 
knurling. 

NOW — Thread tapped into bar stock and balance of cuts 
made, including knurling, in one operation on Warner & 
Swasey 5-Spindle Automatic. 


BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Drive Shaft Impact Spindles 


Accuracy and rigidity deliver 

4 to 1 savings! 

Material — Super tough rivet 

set alloy, especially made for Thor. 

Previous method — Roughed on single-spindle auto- 
matic, straddled to length on turret lathe — both 
machines running at half speed. 

NOW — finished for grinding in single operation on 
Warner & Swasey 5-Spindle Automatic running at 
full speed. 


WARNER 
SWASEY 


( if veland 


PRECIS 
MA HINERY 


A 


SINCE 188 
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AUTOMATE 
YOUR PRESS 


Automobile oil pan produced from 
coil stock in six operations on straight 
side press. Press Pacer automatically 
transfers stampings from each die 
station to the next. 




















PICK-UP 
FINGERS 




















The Sheffield Press Pacer is a demountable mechanical 
transfer device which automates any straight side press 
with a bed area of 42” x 72” or larger and a shut- 
height of 14” or more. Moves stampings from one die 
to the next with each stroke of the ram—or from one 
press to the next. 















































The Press Pacer is completely mechanical in operation, 
being driven by means of a lever arm bolted to the ram. 
Suitable for all those jobs that cannot be handled on 
ff | progressive dies. 
) Ory DU _ prewuwenewenn enim In one instance, the Press Pacer enabled one press to 
oo handle three times the production turned out by six 
enamel, « | presses. In addition it eliminated work damage caused 


heed by moving parts from press to press. 
PICK-UP FINGER MOTION 





ove 
Sawee wmene 
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WITHOUT RESTRICTING ITS USE TO ONE PRODUCT BY 


MEANS OF THE 


SHEFFIELD 
PRESS PACER 


Press Pacer automatically moves these torque tube flange 
stampings through 6 die stations on this large press. 


COMPLETE FLEXIBILITY 


The Press Pacer can be installed in a few hours and if 
any temporary emergency makes manual feeding 
imperative, it may be demounted within minutes and 
the press operated in conventional fashion. 


The press may be fed either from front to back or from 
right to left. 

Feed distance between dies can be varied between 8” 
and 36” on the standard unit. 

Stroke adjustment of the standard unit has a range 
of 12”. 

Feed fingers and other elements may be readily revised 


to accommodate product changes. 


Automatic loading, unloading and handling are all 
compatible with Press Pacer operation. 


American Machinist March 25, 1957 


Before deciding on a change in your press equipment, 
find out how much a Press Pacer would save you. 


Send your part prints, press information and production 
requirements to The Sheffield Corporation, Dayton 
1, Ohio, U.S.A., Dept. 1. 


*Trade-Mark 
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By converting to efficient 


A ins| — BROACHING, 


The root form on this COMPRESSOR BLADE 





is now being machined... 


Conversion is paying off, in big figures! It seems almost unbelievable, but Lapointe- 
Broaching has cut the time-cost from 45¢ to 8¢ as compared to the former method of 
machining this part. 

Lapointe designed and built the broaching machine, the broaching fixtures with patented 
Tip-Down type work tables, and the broaches. Broaching is carried out in four separate 
operations for several stages of compressor blades, so it is conceivable that the customer was 


delighted to be able to place the responsibility on Lapointe for the entire broaching operation! 


Perhaps a similar saving in cost can be made on some operation you are performing in 


your own plant. It is worth finding out . . . it costs you nothing to inquire. A Lapointe 


Field Engineer will be glad to talk with you, and we suggest that you invite him. 


THE LAPOINTE MACHINE TOOL COMPANY 
HUDSON, MASSACHUSETTS * U.S.A. In England: Watford, Hertfordshire 
THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 











60” STROKE HORIZONTAL, ELECTRIC 
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...at an S2% 


This big 50-hp Double Ram 

Lapointe Broaching Machine has a 100-inch 
stroke and is built with Electro-Mechanical 
Drive. Designed for high production, 

it has variable speed .. . is 

exceptionally smooth in operation. 





known to be the best in 


¢ = 15407 NOt ali ie 





























na | 
SRVE SINGLE RAM DRVE DOUBLE RAM 
VERTICAL, ELECTRIC VERTICAL, ELECTRIC 
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If you’re tired of seeing small jobs on your large 
expensive muHlers... 


If you’re tired of extra set-ups because your miller has 
only a single head... 


If you’re tired of whittling away at rugged jobs with low 
power heads... 


If you’re tired of complicated controls that make your 
operator a mountain goat... 


this new 


GRAY HANDYMILL 


is for you 


Built in a wide range of high horsepower sizes, with great 
etal a mete el-t-leMslelecle)tet-ta lelel- PEs tect es italic MB sl-telet-tets 
control, it fills a long standing need for a powerful, 

rigid, milling machine for medium sized jobs. 


The G. A. GRAY Co., Cincinnati, Ohio 








New Snyder Special Transfer Replaces 


Automation in Processing Forged Steel 


Special Features of Snyder Machine No. 55-44 


1. Production: 146 pieces per hour. 


2. 26 Stations: 28 Operations per piece: 2 milling, 1 saw- 
ing, 4 hollow milling, 3 reaming, 1 countersinking, 10 
drilling, 5 spotfacing, 1 threading and 1 tapping. 

3. Palletized fixtures each carrying two parts. 

4. Parts quickly and accurately clamped and located and 


unclamped by combination torque wrenches and hy- 
draulically operated mechanisms at Stations 1 and 26. 


5. Ten individual base segments provide maximum flexi- 
bility for future part design changes. 


6. Ample room between segments for tool changes and 
maintenance. 


7. Motorized fixture return conveyor with fixture wash- 
ing unit. 
8. Ample chip and coolant facilities. 


Standard Features of Snyder Machines 
1. SNYDER SELF-CONTAINED UNITS and other units equipped 
with hardened and ground ways. 


2. Threading and tap heads equipped with individual lead- 
screw spindles. 

3. Minimum downtime for tool changes because spindles are 
arranged for pre-set cutting tools. 


Standard and special parts interchangeable for speed and 
economy in maintenance. 


> 


Motorized automatic lubrication system for all moving parts. 
Construction to J.1.C. Standards throughout. 
Master Push Button Panel and Light Console at Station 1. 


Each unit equipped with its own push button control station 
for ease of tool setup and manual operation of unit. 


Pé«’ eS 


2 


Electrical interlocks and full depth circuit throughout. 
10. Panels equipped with SNYDER CIRCUIT SLEUTH. 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE © DETROIT 7, MICHIGAN 


52 Years of Special Machine Jools with Automation 
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Several Semi-Standard Machines with 
Steering Knuckles for British Car Builder 





| 
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Forethought 
7\ costs less than 


F 
pee Afterthought 
/ \ 
~ sO , 
Design ~~ 
These in 
When you 
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If you need mechanical 


or electrical counters in 





any of your new products, 
here’s a word to the cost- 
wise designer: Design them 
in, when you begin . . . don’t tack them on later. a eee 
Series 1370 High Speed Counter (1500 to 2500  ™** 
For if you’ll give us a chance to work with you, right eel RS Sa ee ee 
from the beginning, chances are we can save you time 


and money by adapting or modifying a standard Everyone eee 


Veeder-Root Counter to your needs . . where you might 


get into a costly special job if you went about it alone. OV 
What’s more, you save time in your engineering, 


purchasing and assembly departments. Ve e ad e2r- Ko ot 


Count on Veeder-Root to help you in every INCORPORATED 


way ... from design to delivery. Write: Hartford, Conn. « Greenville, S. C. « Chicago 
New York « Los Angeles « San Francisco *« Montreal 


Offices and Agents in Principal Cities 


® 











Series y oe » 4 + 
1205 Reset Special Longitude Counter, one 
Magnetic Counter with panel ’ of many made for aircraft navi- a 
mount and lock and key. Series 1122 Small Reset Ratchet Counter. gational equipment. 
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Production Pointers 


from pm 





TIME- 
SAVING 





GISHOLT 


Presented as a service to production men, we hope some of 
these interesting ideas, chosen from thousands of jobs, will 
suggest ways to help cut time and costs in your own work. 


(1) 1/2” Flo-Set Speed Control Valve assembly; (2) valve body section and (3) 
valve body profile after first operation (1.35 min. f.t.f.); (4) valve stem after first 
operation (1.30 min. f.t.f.); (5) valve adjusting sleeve (completed in .85 min. f.t.f.); 
(6) valve collar (completed in .55 min. f.t.f.) 


HANNA ENGINEERING CUTS MACHINING TIME 47% ON VALVE PARTS 


Automatic cycle on ram type 
turret lathe reduces costs, boosts 
production, niinimizes attention 
from the operator 


This smart setup reveals how Hanna 
Engineering Works, Chicago, IIL, 
has stepped up production to an 
automatic basis with a variety of 
Flo-Set Speed Control Valve parts— 
machined from round and hexagon 
aluminum bar stock. 

Average time reduction over former 
methods is 47%, using a Gisholt No. 
5 Ram Type Turret Lathe equipped 
with a hydraulic drive unit which con- 
trols all machine functions. 

Here’s a typical fully automatic 
operating sequence ona 2" size valve 
body (No. 2 above). A portion of the 
O.D. is formed by a circular cutter on 
the front of the cross slide. Hexagon 
turret tools start drill, finish 2 diam- 
eters and a taper in the I.D. with a 
step drill, form an internal recess and 
chamfer the I.D. with a turret slide 
tool actuated from a stop on the cross 
slide, and thread a portion of the 
O.D. The bar stock is unchucked, 
advanced to a headstock-mounted 
swinging stock stop, re-chucked, and 
the finished part is cut off from the 
rear of the cross slide while part of 
the O.D. on the next workpiece is 
formed by the same circular cutter. 
The cycle then repeats. Floor-to-floor 
time? Just 1.35 minutes. 


Tooling close-up for 1/2” valve body. Note overhead swinging stock stop, and circular forming 


cutters on front and rear of cross slide. 


Four different sizes of valve bodies 
and valve adjusting sleeves, and 3 
different sizes of valve stems and valve 
collars are produced in this manner. 
Setup time is no longer than that fora 
standard hand-operated turret lathe. 
After completing setup, the operator 
simply removes finished parts, in- 


spects, makes occasional tool changes 
or adjustments, and inserts new bar 
stock as required. 

Hydraulic drive on ram type turret lathe 
offers continuous production without oper- 
ator fatigue...assures high accuracy, con- 
sistent quality, maximum tool life through 
correct speeds and feeds on all operations. 














Open side 
steadyrest solves 
clearance problems 






TIME- 
SAVING 
IDEAS 








Here’s how one manu- 
facturer takes advantage of 
the sheer power and rigidity 
of the 5L Saddle Type Turret 
Lathe, to cut machining costs on dif- 
ficult parts. This 1190-pound steel 
turbine control valve casting is 
typical of what the 5L can do. 

A special faceplate fixture—central- 
ized and held in a 32” 4-jaw inde- 
pendent chuck—is used to locate, 
clamp and drive the part on the base 
end. Ample support during machin- 
ing is assured by a turret-mounted 
live center and an open side steady- 
rest, mounted on the rear bedway and 
supported on a rail on the back of 
the bed casting. This type of steady- 
rest does not impede cross slide car- 
riage movements, nor does it obstruct 
the tooling. 

With this setup, all O. D. machin- 
ing is handled from the compound 
tool post. Deep cuts are accommo- 
dated by special tool holders, giving 
maximum support to the overhanging 
tools. Hexagon turret tools re-center, 
start-drill and drill through the work- 
piece to complete the operation. In 
197 minutes machining time the 5L, 
using a 75 hp. motor, removes 520 
pounds of steel on this job. 












Compound tool post on 5L proves rigid 
enough for heavy cuts, is ready to use for 
taper-turning operations on other parts. 





























Close-up shows workpiece and two turret faces 
with tooling which turns, bores, chamfers, faces 
and reams to complete each part. 


head. Arrow indicates path of tool travel. 


Cam-operated rear cross slide tooling from over- > 


REMOVES 520 POUNDS IN ROUGHING THIS PART 






















Close-up of square turret tooling and open side steadyrest. Note fixture used to locate, 
clamp and drive part, which is approximately 36” long. 
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MODERNIZE FOR PROFITS WITH 

































Workpiece before and after rough machining. Minimum clearance on deep cuts 
requires special tool holders on square turret for adequate support during heavy cuts. 


















Check this efficient setup. With it, 
Woodruff & Edwards, Inc., of Elgin, 
Illinois, uses the Fastermatic Auto- 
matic Turret Lathe cycle—to finish- 
machine 3 gray iron transmission 
tops with each complete index of the 
hexagon turret. 

A special drawback fixture holds 
the workpiece, which is centralized 
and located on 2 dowel pin holes 
against the previously machined and 





LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


SPECIAL TOOL BLOCK SOLVES TRICKY JOB ON IF FASTERMATIC 


Woodruff & Edwards, Inc., uses triple-tooled automatic lathe to increase production 


ground back face. Special drawback 
fingers clamp on the O.D. 
Identically tooled stations 1, 3 and 
5 turn the hub O.D., bore and cham- 
fer while rear cross slide tools face 
the hub and flange bosses. Stations 2, 
4 and 6 finish-ream the bore. The 
machine stops on stations 2, 4 and 6, 
the part is unchucked and a new work- 
piece inserted, and the machining 
cycle is repeated. 
A tapered cam on the rear cross 
slide permits facing the flange and 
hub bosses without hitting the draw- 
back fingers gripping on the O.D. 
The tool block moves in until the 
tooling clears the fingers; then the 
tapered angle of the cam moves a 
sliding tool holder within the block 
to machine the faces. 


Triple-tooled turret on Fastermatic pro- 
duces 3 finished parts for each index, with 
f.t.f. time of 1.08 minutes per part. 
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Simplifies operator’s job with 
adjustable slides, special tool 
blocks, clamp-on tools on No. 24 


You'll spot smart planning in the way 
a wide variety of steel pellet mill die 
forgings—ranging up to 20%" diam. 
—is machined by California Pellet 
Mill Co. at San Francisco, Calif., and 
Crawfordsville, Ind. 

Rugged Gisholt MASTERLINE 
No. 24 Automatic Production Lathes 
perform 4 different operations on 
each workpiece. Work is held in a 
28”, 3-jaw air chuck. Plain chuck jaws 
hold the largest part; inserts and ad- 
justable jacks add the flexibility to 
handle smaller parts. 

Change-over from one operation 
to the other is fast, simple and low 
in cost. Front and rear tool blocks 
are quickly adjusted. Tool shanks are 
mounted in slots cut in the tool blocks. 
Longitudinal slots in the shanks per- 
mit fast in-or-out screw adjustment. 
To handle the required surfaces, the 
operator adds or removes necessary 
tool bits. For finish boring, a hydrau- 
lically operated off-center pivoting 
tool relief eliminates tool tracks. The 
2-speed motor provides desired low 
speed for the deep grooving cuts. A 


NN OOO aS 



























Finishing operation on 20%" diam. part. Hydraulic cylinder at rear of front slide operates 
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linkage to pivot boring tool off-center before withdrawal, eliminating tool tracks. 


load meter on the headstock signals 
tool changes by indicating power in- 
crease requirements. 

No. 24 completely roughs and finishes each 


part in 4 operations: turning O.D., boring 
1.D., facing both ends, grooving and forming. 
Total f.t.f. time on 20%,” diam. part is only 
24 minutes. 


INDEXING TURNTABLE HOLDS IDLE TIME TO ONLY 18 SECONDS 


Permits loading and unloading on Simplimatic while new part is being machined 


With this well-planned setup, the 
manufacturer is handling over 30 dif- 
ferent sizes of electric motor frames. 
Three identical groups of tools are 
used, mounted on vertical heads A, B 
and C. Each group includes an inde- 
pendent rough and finish facing slide, 
and a rough and finish boring head. 


Indexing turntable shows workpieces on both 
ends. Note head A retracted to permit indexing 
new piece into position. 





TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 


Heads B and C carry expanding 
mandrels to permit chucking in the 
I.D. They are mounted on an index- 
ing turntable, to permit loading and 
unloading operations at one end 
while machining is performed at the 
other. Head A traverses toward the 
turntable, with a special spindle arbor 

















Three different workpiece sizes, showing range 
handled with this setup. 


mating with the mandrel to drive the 
part. A clutch at the base of head A 
engages a clutch at the base of the 
turntable, actuating the tooling, 
simultaneously machining the work 
at both ends. Head A reverse- 
traverses, disengages all driving 
clutches, and clears the turntable to 
permit indexing a new part into 
machining position. 

Change-over is fast. Tool slides are 
repositioned and expanding man- 
drels changed. Dial indicators speed 
tool setting. 


5,000-Ib. turntable indexes and head A re- 
verse-traverses and returns in 18 seconds— 
only idle time in entire operation. F.t.f. times 
range from .85 min. on 8%" O.D. work- 
pieces to 2.34 minutes on 12” O.D. 
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Mounts inexpensive 
attachment on lathe 
to save time, cut costs 


Here’s an interesting job that may 
point the way to better quality at less 
cost in your own finishing operations. 

To prepare new and reconditioned 
artillery pieces for service, Erie 
Ordnance Plant, LaCarne, Ohio, fre- 
quently has to refinish galled or scored 
gun tube O.D.’s. Often the tubes meet 
drawing requirements, but still carry 
toolmarks perpendicular to direction 
of recoil—causing a filing action on 
the brass recoil liners. 

To reduce refinishing time and ob- 
tain an improved surface finish, Erie 
Ordnance mounted a Gisholt No. 4 
Superfinishing attachment on a lathe 
with enough capacity to handle all 
gun tube sizes. A typical part is the 
155 mm. tube shown here, 12%” 
diam. by 64” long, with a smaller 
10” diam. and a 64” length with a 
keyway. A special 3-stone holder per- 
mits Superfinishing over the keyways 
without difficulty. 


ERIE ORDNANCE SUPERFINISHES 155 MM. GUN 
TUBES FOR LONGER LIFE 


Special 3-stone holder used to Superfinish over keyway on 155 mm. gun tube. 


With previous methods, up to 2 
days were required for a single tube. 
With the modern Superfinishing 
attachment, 15 to 16 tubes are com- 
pleted in two 8-hour shifts, varying 
slightly depending on surface condi- 
tions. All sizes are handled on same 
attachment by changing stone holders 


and adjusting oscillation rates and 
stone pressures. 


Superfinisher attachment reduces surface 
finish readings from as high as 50-60 micro- 
inches — including deep marks from galling 
and scoring—down to 8-12 micro-inches in 
minimum f.t.f. time. 


BALANCES 77 FLYWHEELS AN HOUR, INCLUDING CORRECTION AND INSPECTION 


Gisholt 1SV1 locates, measures, corrects and inspects 
for unbalance in single handling 


Close-up of workpiece on adapter and integral 
correction equipment. Note that the correction 
radius may be easily changed by turning hand- 
wheel behind workpiece. This feature permits 
handling many different part sizes with minimum 
change-over time. 


The trick here is to get high-produc- 
tion balancing on large-diameter, 
narrow-width parts requiring correc- 
tion ina single plane. A Gisholt 1SV1 
Vertical Balancer does the job easily. 

The workpiece—an automatic 
transmission flywheel—is placed on 
a special adapter and rotated. The 
Direct Reading Amount Meter and 
strobe light, which indicates the angle 
of the unbalance, are mounted in one 
housing, permitting the operator to 
observe the angle and amount of un- 
balance simultaneously in the same 
visual field. To correct for unbalance 
he stops the spindle and positions the 
part for correction at the observed 
angle. He then lowers the drill, which 
actuates an air-operated thrust device 


(visible on the left of the workpiece) 
to support during the correction drill- 
ing operation. 

Drilling to the precise correction 
depth is made easy by calibrating the 
Direct Reading Amount Meter. The 
operator simply matches the reading 
with a simple scale on the drill press. 
Unbalance is usually corrected by 
drilling 3 holes or less, promoting the 
production of 77 parts an hour at 
80% efficiency. 


Correction equipment mounted integrally 
with Gisholt Balancer permits completing all 
operations in single handling. 


THE GISHOLT ROUND TABLE represents the collective experience of specialists 


in the machining, surface-finishing and balancing of round and partly round 
parts. Your problems are welcomed here. 


GSO 


Printed in U.S.A. 


Madison 10, Wisconsin 


TURRET LATHES « AUTOMATIC LATHES « SUPERFINISHERS « BALANCERS « SPECIAL MACHINES 





-..in hydraulic power 


A NEW \DEA Ponte! sa 





A Second Solenoid 
Controlled Pilot 


Operated | ] 
Directional Valve : J 
Can Be 
Provided Here 
For Control of ; Here is a new and extremely compact “package system” for providing 
Additional Operations “ hydraulic power and control to a wide variety of industrial machinery 
applications requiring low hydraulic horsepower. These include clamping, 
gaging, transferring, rollover, elevating, indexing, chuck.and clutch opera- 
tions, etc, 

Note the many features indicated on the photograph above. The result 
is improved and simplified hydraulic design .. . also reduced installation and 
maintenance costs. This “package system” has great flexibility . . . is avail- 

T4543 R$ R able in a wide variety of combinations of standard components assembled 
to suit individual requirements. Pretested and ready for immediate opera- 
tion, it has also the advantage of undivided Vickers responsibility. For further 


series TS information, ask for installation drawings 178706-8. 


c VICKERS INCORPORATED 
HY DRAU 1 DIVISION OF SPERRY RAND CORPORATION 











ADMINISTRATIVE and ENGINEERING CENTER 





Department 1410 e Detroit 32, Michigan 


piPpELE Application Engineering Offices: » ATLANTA « CHICAGO + CINCINNATI 
CLEVELAND + DETROIT * GRAND RAPIDS + HOUSTON «+ LOS ANGELES 
GE AREA (El Segundo) « oe ae eal . Bd YORK AREA (Summit, N.J.) 
ACKA PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon) 
re P PORTLAND, ORE. « ROCHESTER + ROCKFORD ¢ SAN FRANCISCO AREA 
(Berkeley) * SEATTLE « ST. LOUIS » TULSA ¢ WASHINGTON + WORCESTER 

IN CANADA, Vickers-Sperry of Canada, Ltd., Toronto 


powe 


Bssaeax hae — These “package systems" supplement the Vickers line of standard hydraulic power units. 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Versatility of furnace brazing is shown in these 
applications. Complex assemblies like the cam-and- 
gear cluster on the left can be fabricated from 
punched laminations brazed securely in a General 
Electric mesh-belt furnace. Required contours are ob- 
tained without expensive machining from solid stock. 


Continuous production of small parts in this General Electric 
mesh-belt furnace is carried out by loading assemblies directly 
on the belt. Protective atmosphere equipment, at right, elimi- 
nates need for flux in most cases, keeps parts clean enough to be 


passed directly from the furnace, without cleaning or pickling. 


GENERAL ELECTRIC SELLS 
A COMPLETE LINEGF = 
HEAT PROCESSING EQUIPMENT =~ 5 


FURNACES + METAL-SHEATH + INDUCTION 


; Cylindrical Pit 





Thin sections can be joined to heavy sections to produce 
light-weight rigid structures without sacrificing strength 
or inducing local distortion. Honeycomb structure at top 
center weighs about one fourth as much as solid assembly 
of same rigidity. It is typical of design improvements 
made possible by brazing in General Electric furnaces. 


; ; " 


Automatic charging, and discharging and return con- 
veyors of this General Electric roller-hearth furnace 
make it almost self-operating, reduces handling 
costs. G-E roller-hearth furnaces handle heavy 
assemblies and are well suited for automated lines. 








Two or more metals can be joined, as 
in the bellows housing shown above. The 
steel flange is furnace-brazed to a brass 
shell, using preplaced rings of silver 
brazing alloy. The desirable qualities of 
each metal are retained. 





Development work is done in this 
General Electric box furnace, which 
could also be used for job-lot produc- 
tion. Low in first cost, General Electric 
box furnaces need little maintenance. 


Rotary Hearth 








Produce Complex Assemblies 
Faster and at Less Cost with 


General Electric 


General Electric furnace brazing speeds 
production of really ‘“‘tough’’ assemblies 
and often does it at less cost than you 
can do it by your present methods. 

For example, here are three types of 
work where you can improve production 
with furnace brazing. 


You can make complex assemblies from 
already formed components, and save 
both material and machine costs. 

You can make assemblies of two or more 
different alloys without changing the 
desirable characteristics of either. 

You can join thin sections to heavy sec- 
tions without sacrificing strength or in- 
ducing local distortion. 


These characteristics of furnace brazing 
can be used in a number of widely 
different production setups. And General 
Electric’s complete line of furnaces and 
associated equipment lets you pick the 
proper furnace to introduce furnace braz- 
ing into your particular setup—econom- 
ically, efficiently. 

Cost reductions are typical with furnace 
brazing because labor content per assem- 
bly goes down while output goes up. 
Waste is reduced since assemblies can be 
built up of components instead of being 


Furnace Brazing 


machined from solid stock. Uniformity of 
results frequently leads to reduced in- 
spection costs. 

Improved products are the rule with 
furnace brazing. Life of assemblies is in- 
creased because joints have high strength, 
resist vibration and impact, and are uni- 
formly tight. Assemblies show little or 
no distortion, since they are free from 
localized strains. They present a good 
finished appearance without afterwork 
because the brazing alloy forms neat 
fillets. Also protective furnace atmos- 
pheres eliminate formation of oxides and 
do away with the need for flux in most 
cases. 

Increased production over other joining 
methods is possible, since many joints 
can be brazed simultaneously. Furnace 
brazing is adaptable to continuous pro- 
duction, with increasing output. 

For a careful analysis of your furnace 
brazing needs call your General Electric 
Heating Specialist. Ask him to show you 
how you can bénefit by using furnace 
brazing. You can reach him at your local 
General Electric Apparatus Sales Office. 
If you prefer, send in coupon below for 
bulletins describing furnace brazing oper- 
ations and equipment. 


GENERAL @@ ELECTRIC 


FREE PROCESS BULLETINS 


Section K 721-8, 
General Electric Company 
Schenectady 5, New York 


NAME 
COMPANY 


ADDRESS. 





Please send me free bulletins checked below. 


MODERN HEAT PROCESSING BULLETINS 
(1 Furnace and Induction Brazing, GEA-5889 

(1) Protective Atmospheres, GEA-5907 
TECHNICAL BULLETINS 


(1) How and Where to Use Furnace Brazing, GEA-3193 
C) Electric Furnace Brazing, GER-106 
(1) Furnace Brazing of Machine Parts, GER-339 


* Metal-sheath 





Electronic Induction | 





Know 
a better name 
than 
‘“‘Spade’’? 


(It certainly isn’t “Heavy-Duty, Super-Powered, Raised-in-the-Sand Trowel’’!) 


Same goes for lathes! Why call a lathe a 16” machine, 
when it may swing 18!/,” over the bed and only 12!/,” 
over the cross slide—more or less? Especially when 
most lathe types are used largely for between center 
work? Monarch is proud to be a part of the Lathe 
Group that has performed a real service to lathe buyers 
by proposing the commonsense, informative four-digit 
designation system. And we’re going even further. 
Henceforth every Monarch model designation on new 
lathes will give you a complete description at a glance! 


The Four-Digit System 


This is simplicity itself. The first two digits reveal 
swing or clearance over bed and carriage wings. Second 
two digits, swing over cross slide on the basic machine. 
A reference to the chart shows how immediately in- 
formative this is. 


Raising—and Heavy Duty Information 


Now, you know where you stand with Monarch—as 
in contrast with such practices as calling a basic 20” 
machine a 20” heavy duty, then raising it to 25” and 
calling the raised model a 25” standard. 


All Monarch lathes designated “Heavy Duty” are 
engineered heavy duty machines—and the specifica- 
tions reveal the weight, power, and capacity to justify 
the term. Where engineered raises in the sand are 
involved, the basic designation will be used, followed 
by a dash and the raised clearance. For example, the 


first raise of our Model 4025 Heavy Duty will be ex- 
pressed as Model 4025-31 Heavy Duty. Simple! Clear! 
Understandable! Factual! 


The “Engine” vs “Toolmaker’s” Doubletalk 


The fact that these terms still exist at all is a tribute 
to the force of habit. For years, we’ve only made one 
grade of lathe—the best within our power. Every 
machine has the utmost in built-in precision and pro- 
duction because the close manufacturing limits of today 
are equal to and often surpass the toolroom limits of 
yesterday, while high labor rates make it essential that 
toolroom operations be placed on the highest possible 
productive basis. It is true that a lathe for toolroom 
use must, as a rule, have more flexibility than one 
for manufacturing purposes. So, on many models, we 
furnish a standard complement of additional equip- 
ment. Machines with such equipment differences are 
designated with the suffix ““T’’. Model 1610 becomes 
Model 1610-T. As for the word “‘Engine’’ applied to a 
lathe, it lost meaning years ago. Let’s bury it! 


in a Nutshell... 


Now you know how to appraise the swing capacity 
of every Monarch Lathe at a glance. We hope the 
day will come soon when the same nomenclature 
will apply to all lathes made. Theu nobody will 
have to dig for the facts—The Monarch Machine 
Tool Company, Sidney, Ohio. 





SIZE DESIGNATIONS 


New Four- Outmoded 


Machine Digit System Size Designations 





1610 13” Engine 
1610-13 13” Raised Engine 
2013 16” Engine 
2013-16 16” Raised Engine 
2516 20” Engine 
2516-19 20” Raised Engine 


Series 62 
Preselector 
Dyna-Shift 





2516 20” Heavy Duty Engine 
Series 80 2516-20 20” Heavy Duty Raised Engine 
Heavy Duty 3220 25” Heavy Duty Engine 
Dyna-Shift 3220-24 25” Heavy Duty Raised Engine 
3220-28 25” Heavy Duty Raised Engine 





Series 90 4025 32” Heavy Duty Engine 
Heavy Duty 4025-31 32” Heavy Duty Raised Engine 
Dyna-Shift 4025-36 32” Heavy Duty Raised Engine 








NOTE—Older models, namely Model EE Manu- long-established user acceptance. The suffix ‘“T’”’ 
facturing and Toolmaker’s, Series EE-Model after the following model designations denotes 
1000, Series 61 Engine and Toolmaker’s Lathes inclusion of additional equipment usually re- 
and Models M, N, and NN Heavy Duty Engine quired for toolroom use—1610, 1610-13, 2013, 
Lathes will retain old designations because of 2013-16, 2516, 2516-19. 


For Example: 


Monarch Series 90 Heavy Duty Dyna-Shift—Model 4025-31 
Basic Clearance over Bed and Carriage Wings—40” 
Basic Swing over Cross Slide—25” 
Raised Swing over Cross Slide—31” 





NOW AVAILABLE COAST TO COAST FROM WAREHOUSE STOCKS 





USS FREMAX 
the free-machining plate steel that 


@ cuts machining costs @ prolongs tool life 
@ speeds output @ gives smooth surface finish 


USS Fremax is a low carbon, high sulphur, free-machin- 
ing plate steel that is far superior to ordinary carbon 
plate steels for such machining operations as cutting, 
drilling, knurling, milling, broaching, shaping, turning 
and threading. Tests show that FREMAx can be ma- 
chined at cutting speeds 100 to 200% greater than SAE 
1020 plate steel while still maintaining the same tool life, 
thus enabling you to obtain higher production and 
lower cost per item. 

You will find USS Fremax ideally suitable for dies 
and molds where a smooth, unblemished surface finish is 
a prime factor. FREMAx is easy to weld, enabling you to 
make strong, sound, tight welded joints. 

We can give you immediate delivery on USS Fremax 
plate steel. Just phone, wire or write us at Chicago, or 
contact any of our warehouses. 





Sh eis ART RRs 


This core for a rubber brake seal mold shows the fine surface finish obtainable on USS Fremax plate steel. 


uw. S. STEEL SUPPLY 


DIVISION 





General Offices: 
P. O. Box 1099, Chicago 90, Ill. 208 S. LaSalle Street, Chicago 4, Ill. 


Warehouses and Sales Offices Coast to Coast 
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A typical problem solved by 
Behr-Manning “Abrasive Tech’’ methods Sao 








Herth 





Tt: 


‘ 


wr 


* 

8 steps in finishing were eliminated by using abrasive belts to rough and polish cast-brass faucets 
prior to plating. Polishing, for example, was faster and smoother with a 3-in. x 90-in. Lightning Metalite Cloth 
belt, grit 240, running at 9000 sfpm over a 14-in. stitched buff contact roll on a Crown Rheostat Polishing Lathe. 
The belt is lubricated with a light grease stick. Time, labor, and material costs have all been cut by this “Abrasive 
Tech” method. Perhaps Behr-Manning technical service may provide similar benefits for your production. 


Very often a Behr-Manning methods engineer can provide a helping hand with different 
finishing problems. Just call the nearest Behr-Manning office for a date. There are 17 
well-equipped “Abrasive Tech” Methods Rooms, available for problem-solving, or helping 
finishers brush up on new techniques: Atlanta, Boston, Buffalo, Chicago, Cincinnati, 


Cleveland, Detroit, Grand Rapids, High Point, Indianapolis, Los Angeles, Teterboro, 
Camden, San Francisco, Seattle, St. Louis, and Brantford, Canada. Main office and plant: 
Troy, N. Y. For Export: Norton Behr-Manning Overseas, Inc., New Rochelle, N. Y., U.S.A, 


BEHR-MANNING CO. 


A DIVISION OF NORTON COMPANY 


ABRASIVES 


BEHR-MANNING PRODUCTS: Coated Abrasives e Sharpening Stones e Behr-cat Tapes 
NORTON PRODUCTS: Abrasives e Grinding Wheels e Grinding Machines e Refractories 
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A GRINDING PROGRESS REPORT 


Extra Fine Grit Silicon Carbide Succeeds 
in Tough Vasco Supreme I. D. Grinding Job. 


One basic fact affects wheel selection for 
all internal grinding: Only light infeed pres- 
sure is possible. With the wheel mounted at 
the end of a long, slender spindle, too much 
pressure would cause deflection and distort the 
hole. The relatively large area of grinding con- 
tact further reduces the infeed pressure. Also, 


small wheels and high spindle speeds mean 
limited driving power. 


On extremely hard, tough metals, the 
problem of finding the wheel to grind efficiently 
becomes critical. For harder metals it is usual 
to use softer grinding wheels, but there is a 
limit. It comes when the wheel is so soft it will 
not hold shape, requires frequent dressing for 
re-truing, and wears out quickly. 


W. H. Nichols Co., Waltham, Mass., 
faced a challenging problem in production 
grinding the I.D. of spur pump gears made of 
Vasco Supreme, Neatro, or Ohio Air Die steels 
hardened to 58 - 64 Rockwell C. 


Gear pumps made for the synthetic yarns 
industry by W. H. Nichols Co., require 


hard, abrasion-resistant steels. 








W. H. Nichols Co. Foremen Rousseau and Burns, 
and Abrasive Engineer Pete Wilson checked closely 
on production, quality, and wheel performance with 
operator, during trials. 


There, Bay State Distributor Engineer Pete 
Wilson worked closely with “Skipper” Burns, 
Production Foreman, and Hector Rousseau, 
Grinding Foreman. First, they reasoned that 
for these materials of high carbide content, Sili- 
con Carbide abrasive would penetrate better 
and give cleaner cutting than the Aluminum 
Oxide being used. 


They also reasoned that more cutting 
action would occur if more and smaller abrasive 
grains were cutting into this hard material. 
Instead of the normal grit sizes of 80 - 90, they 
tried grits ranging from 150 to 240. 


How right they were is proved daily, in 
W. H. Nichols’ production figures and grind- 
ing costs. Using 240 grit Silicon Carbide on the 
Vasco Supreme, and 150 grit on the Neatro 
and Ohio Air Die steels, their grinding wheels 
now have three times the old life. Dressing, 
which formerly removed .008” of the wheel 
each cycle, now takes only .001’’, just enough 
to keep the wheel sharp. With the extra fine 
grit sizes, the wheels grind more efficiently and 
hold shape excellently. Production schedules 
are being met with gears of fine dimensional 
accuracy, 50 or more being completed per 
wheel. 


Top ranking abrasive engineering skills 
like those used in this case are available to 
you for your grinding. Contact your local Bay 
State distributor, any branch office, or the 
Bay State Abrasive Products Co., Westboro, 
Massachusetts. 
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Improved finish (5 micro-inch) from the finer grits 
also gives greater accuracy in the air-gaging. 


Branch Offices are located in Bristol, Conn.; 
Chicago, Ill.; Cleveland, Ohio; Detroit, Mich.; 
Pittsburgh, Pa.; with distributors in all prin- 
cipal cities. 


In Canada: Bay State Abrasive Products Co., 
(Canada) Ltd., Brantford, Ont. 


4 
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WHEELS of PROGRESS 
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hard, abrasion-resistant steels. 


How to improve 


MACHINING METHODS FOR 


Special 14-station Sundstrand transfer machine for ruff and finish milling, boring, 

drilling, and tapping various sizes and types of motor frames. 
@ Here are seven interesting examples of Sundstrand “Engineered Production” 
as applied to the manufacturing of electric motors. These motor components 
vary in size and operations required. Each is machined on Sundstrand equip- 
ment with the method best suited to the production requirements of the plant 
in which they are installed. Greater output, improved quality and lower unit 
costs are the direct results of applying Sundstrand “Engineered Production”’ 
to your machining problems. 

If you are manufacturing electric motors of any type, the practical experience 
of Sundstrand engineers on numerous jobs similar to yours is sure to pay off in 
improved machining methods. Either your nearby Sundstrand field office or 
the engineering department at the home office will be glad to discuss your 


manufacturing problems without obligation. 





Motor frames, « tat blies, armature assemblies, rotors, 
shafts, etc., all machined on Sundstrand equipment. 


' AUTOMATIC LATHES : SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 


a 


& 
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ELECTRIC MOTOR PARTS 


Turning both ends of various sizes of motor shafts using a Facing, boring, and chamfering of both ends of stator assemblies 
aa Guntbtrend. Multi-Cyele * sab Lathe. . on 2-spindle lathe. Operator loads and unloads one spindle 
while machining at second spindle. 


Milling feet on various sizes of stator frames on Special mill for boring stator frame assembly. Parts are loaded 
Sundstrand Rigidmil. and unloaded at one station during machining at opposite station. 


Sundstrand Lathe for turning, chamfering, and reaming Turning rabbet fits on stator frames using Sundstrand Lathe. 
rotor assembly. Machine has automatic tool re-setting, gaging, Machine handies standard motor frames from 
loading and unloading. 


204 thru 284 NEMA size 
ADDITIONAL DATA on Sundstrand’s “Engineered Pro- 


duction” for jobs like these is available. Send part 
prints for a specific analysis today. 


| S 
TRIPLEX RIGIDMILS at SUND TRAND 


Machine Tool Co. 
2533 Eleventh St. « Rockford, Ill., U.S.A. 
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Cleveland 


Presses 


help keep your plant competitive 


=[h 


DOUBLE ACTION TOGGLE FOU8-POINT DOUBLE CRANK GAP TRIMMING KNUCKLE JOINT 


If you do volume stamping, production-wise and 
cost-wise there’s no better way to protect your 
competitive position than by prompt 
replacement of outmoded presses. 


High stamping and maintenance costs are 
the penalty of inefficient press operation. Don’t 
let them rob you of the cost of new, 
efficient presses. 


Now’s a good time to check your older press 
performance records. You may find that 
you're already paying for new presses . . . without 
their benefits. If so, you can make no better 
investment than the purchase of new Cleveland 
Presses equipped with the Cleveland (patented) 
Drum Type Clutch. Our engineers will gladly 
help you select the right Cleveland for your 
needs. Write or call today! 


THE 


The CLEVELAND Punch & Shear Works Co. CLEVELAND 


Power Presses ¢ Fabricating Tools *« Punching Tools and Dies 
East 40th and St. Clair Avenue, Cleveland 14, Ohio 
Offices at: New York + Chicago « Detroit » Philadelphia + East Lansing « Cincinnati 


PUNCH & SHEAR WORKS CO. 





Established 1880 
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NEW SERIES - "N” SELF-OPENING 
THREAD ROLLING HEAD 





lets you use your 
present equipment 


(either rotating or 
stationary spindles) 


5 for rolling threads 
from the end 


ationa 
ACME-FETTE NEW SERIES "“N” HEAD (Size 00) cme 


Rolling No. 6-32 Class 3 Thread on a Single Spindle THE NATIONAL ACME COMPANY 
Automatic Screw Machine. 171 EAST 131ST ST., CLEVELAND 8, OHIO 
SALES OFFICES: Newark, Chicago, Detroit 









END MILLS ARE OUR BUSINESS... 
NOT A SIDELINE 
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TO BEST SERVE YOUR NEEDS 


For over twenty years our designing and manufacturing abilities have been 
devoted to producing highest quality end mills. Because end mills are our busi- 
ness, we realize that universal acceptance of our product is obtained and main- 
tained by continuously supplying the best end mills available. 
Putnam manufactures and stocks over 1400 standard types and sizes of end 
mills. Thus, you can quickly and economically select the exact size and type to 
best meet your needs. 
Putnam Distributors from Coast-to-Coast carry large stocks of 
standard end mills. Contact your neighbor, the local Putnam 
Distributor, he will recommend the best end mill for specific jobs, 
give you personalized service, and quickly supply your needs 


with the finest end mills obtainable. 


PU TN ZA RA 


2981 CHARLEVOIX AVENUE + DETROIT 7, MICHIGAN 





© 
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Photos courtesy of Anchor Metal Spinning Company. Typical fan housindl peoduced by 


Anchor Metal Spinning Company. 


Money and Time are saved 
by this accurate CINCINNATI PRESS BRAKE 


-«-.at ANCHOR METAL SPINNING CO., Dayton, Ohio 


Profitable production has been achieved different sizes and gauges of materials are 
by installing this Cincinnati Press Brake. performed with ease. Parts for assembly 
Accurate flanging of fan housings isdone are ready on time and smooth economical 
rapidly while meeting the rigid require- shop operations maintained. 


ments for squareness. Operations on ay Write Department A for 
a Bulletin B-6 “30 Ton and 

50 Ton Cincinnati Pr 

Brakes’. 





CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 


Reg. U.S. Pat. Of. 














‘That medal Jake’s getting ought to be hung 
on our stock of MX” 





To hang up production records takes 
more than modern equipment and 
experienced operators. You’ve got to 
use screw stock that makes it pos- 
sible for both to perform at top effi- 
ciency. 

That’s why so many shops have 
switched to USS Free-Machining 
MX Steel. With this faster-cutting 
screw stock, production increases of 
50% or more are not unusual... 
tool life is extended, frequently dou- 
bled, and down-time is correspond- 
ingly reduced. 

What’s more, with MX on the job, 
screw machine parts are not only 
turned out in record time but, be- 


cause MX is consistently uniform in 
cutting characteristics and in free- 
dom from injurious imperfections, 
parts made with MX are better parts 
—better in finish, accurate in dimen- 
sion and with fewer rejects to cut 
into profits. 

USS Free-Machining MX Steel 
has been successfully machined at 
speeds up to 350 SFM—yet it costs 
no more than regular screw stock. 

Based on results obtained in pro- 
ducing more than a billion parts of 
many different kinds and under 
widely different conditions, we feel 
sure that MX will cut the cost of any 
part you now machine from regular 


screw stock grades. Why not prove it 
for yourself? 

Available both in Bessemer and 
Open Hearth grades, USS Free-Ma- 
chining MX is produced in all the 
popular screw stock sizes. It is sold 
in cold-finished form by your regular 
supplier, either as “MX” or under 
his own identifying trade name. In 
hot-rolled form, MX is available 
through our nearest district office. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION 
WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


More parts... better parts... at lower cost per part 
—when you do the job with free-machining 
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How can one tool outproduce several? The answer is — maintain 
dimensional relationships with a template or prototype instead of 
a multi-tool setup. This cuts tool changeover time to practically zero. 
On the New Britain +G6F+ copying lathe, you can cut at maximum 
speeds and feeds for tool efficiency without worrying about tool wear 
and the delicate readjustment of several cutting tools. When the tool 
wears, change it, bring one dimension to size. The other dimensions 
have to be right. Your choice of a New Britain +GF+ means elimination 
of any extra operation to bring pieces within grinding tolerances. 
Machines from New Britain’s three machine tool divisions in- 
corporate the basic principles of more profitable production. 
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When you are working to “tenths” cams are your best method of 


maintaining accuracy, because cam control of the tool is positive 
control. The accuracy of parts produced on New Britain boring Precision Boring 
machines can’t be affected by variable hydraulic pressures, ambient Machine 

temperature, or play in complicated linkages. 





In boring machines or any machine tool investment, be sure your 
most important requirements are met, not by gadgets, but by the 
fundamental design principles employed. The New Britain Machine 
Company, New Britain-Gridley Machine Division, New Britain, 
Connecticut. 











aximum Mutomation Potential 


newest concept in Abrasive Technology 


predicts metal removal savings with 


abrasive belts before capital investment 


M-A-P is a new industrial forecast method. 
It is designed for automation-minded manu- 
facturers whose production operations 
include heavy stock removal, finishing or 
semi-finishing of component parts. M-A-P 
predicts operating-cost savings and produc- 
tion increases resulting from the engineered 
application of the correct machine and abra- 
sive belts—in advance of any investment in 


material or equipment. 


M-A-P is actually the application of science 
to metal removal—economic science and 
abrasive science combined to take the 
guesswork out of grinding. M-A-P formulas 
were developed by The Carborundum 
Company’s Coated Abrasive Engineers from 
a study of all standards and factors enter- 
ing into abrasive belt grinding operations. 
M-A-P is based on the accumulated knowl- 
edge of Carborundum’s years of coated 
abrasive manufacturing experience and the 


abrasive machinery know-how of its Curtis 


Machine Division. 


Maximum Automation Potential predictions 
are now available to you as a standard en- 
gineering service of The Carborundum 
Company's Coated Abrasives Division. To 
get an M-A-P study on one of your present 
or planned metal removal operations, you 
need only supply a few basic production facts. 
M-A-P 


formulas are applied specifically to your 


Carborundum engineers do the rest 


operation—an M-A-P Recommendation ts 
then mailed back to you. Now, with M-A-P 
you can predict and compare return on in- 
vestment—without obligation. 


For further information, write to The Carbo- 
rundum Company, Dept. 37, M-A-P, Senior 
Coated Abrasives Engineer. Ask for the 
M-A-P Brochure which explains this new en- 
gineering service to industry in detail. 


Thee CARBORUNDUM Company 


COATED ABRASIVES DIVISION 


Niagara Falls, New York 
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with 5 optical microscopes 


VERSATILITY ACCURACY 
DESIGN ED AN D BUILT FOR: Optical settings for operations in all planes Overall accuracy of .0002" 


and compound angles . . . Equally suitable 
for tooling, short-run or production work ... 


A precision machine for JIGLESS 
boring, facing, milling, and drilling 
work, in all planes. Built-in 360° 
optical rotary table, 28%” x 32%”. 
All spindle and table settings by 
optical microscopes. Infinitely variable 
hydraulic feeds. Mechanical spindle 
feeds with automatic depth stop. 
#40 taper spindle-speeds infinitely 
variable to 1400 R.P.M. Special 
features eliminate effect of 

spindle overhang on accuracy. 


DIX! 450 PRECISION 

OPTICAL CIRCULAR 

DIVIDING TABLE 

Direct readings of | sec. 

(See insert picture above) rigidly 
mounted (not tilting) on built-in 

rotary table permits holding close 
tolerance relations between bores 

in all planes, including bores at 
compound angles. ALL IN ONE SET-UP. 
All sides of the work piece except the 
mounting face machined in one set-up. 





SEE THIS 
VERSATILE MACHINE 
IN OPERATION 


at our New York 

or Cleveland Show 
Rooms. Write for 
Complete descriptive 
literature and prices 
to Department 21. 
Catalogues on 
additional production 
equipment also 
available on request. 

















5 OPTICAL MICROSCOPES 


* Guaranteed service by factory trained staff 
* Engineering staff available for consultation 
* Spare Parts in New York stock 

* Your operators trained 


DIX! 60 now in wide use in leading Aircraft and 
Manufacturing Plants throughout the United States. 


Names available upon request. 


<> @olols m- mi iaslelela miter 


A Division of Machinery Builders, Inc 


475 Grand Concourse, Bronx 51, N. Y¥ 


Phone: MOtt Haven 5-0900 
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How 


Much 
Does It 
Cost... A 


Otol aslo) iM l lal ei leled ¢-1o Ms ohy 
the Standard Tool Distributor in your area 


Call the “STANDARD” Man... 

to advise the most economical operating 
procedure, based on knowledge and long 
experience. 


He will help you select the best type of tap 
for your job from their Complete Family of 
metal cutting tools. 


Quality Toots Since 188/ 





TANDARD 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 
ie oeeeh Sees es Oe oe eee ee, a ee one ae ee ee eke ae ee Riel Ucheomm Mn Cae Oat Mt. 0. a a oe lol Ba ole) 


THE STANDARD LINE: [Twist Drills - Reames - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Carbide Tools - Gages 








add up to $7,720.00 
Minneapolis-Honeywell 


on present machines 


further 


0) oh =) 30) 01 


alternate bid 


Kaiser Aluminum 
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Adjusting “nob 
for Room Thermostat 


Cost per 1,000 parts: 


Aluminum 


Cover Screw 
for “Protecto Relay” Unit 


Cost per 1,000 parts: 


Aluminum ... 


Savings .. 
Percent Savings .... 


Tension Nut 
for “Immersion Aquastat”’ 


Cost per 1,000 parts: 


Aluminum 
Savings 
Percent Savings .... 


Recommended by 
Managements 


Adjusting Screw 
for “Immersion Aquastat” 
Cost per 1,000 parts: 
..$11.90 
Aluminum 
Savings 
Percent Savings ....38.5% 
Specified by 
Designers 


Packing Nut 


for Tempercture Controller Unit 


Cost per 1,000 parts: 


Aluminum 
Savings 
Percent Savings ....36. Preferred by 
Operators 
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All the horsepower in a Springfield Model “S” Lathe is productive. 

A simple, straight-forward gear train, plus double-action lubrication, plus 
tight dynamic balance tolerances (.0005” displacement) eliminate 

friction and vibration, the twin horsepower thieves. 

In the headstock, only the gears necessary to a given speed are engaged. Other 
gears run free with a stabilizing flywheel action, no drag on power. 

A high pressure filtered oil mist keeps all gears and bearings drenched, and 


a cascade of oil lubricates the feed box. 


Lathes: Engine and tool room, contouring and reproducing—swings 14” to 32”. 


Vertical Universal Grinders: swings 18” to 42”. 


The Springfield Machine Tool Company 
Springfield, Ohio 


68TH YEAR OF BUILDING IDEAS INTO MACHINE TOOLS 








THREE NEW DEVELOPMENTS 
Increase Production 






2-at-a-time processing 


300 HP Natco greatly increases production by 
processing two complete sets of bearing caps at once. 





Bearing caps—240 sets per hour—six times the production rate of the ma- 
chine replaced! This new Natco processes two complete sets at once. It loads 
surface-broached castings automatically, performs 80 machining operations, 
places matched sets of finished bearing caps on the assembly conveyor. 
In addition to broaching and sawing, this 300 HP, 27-station Natco, drills, 
reams taps, turns, mills, probes and faces. 








Unique 
Broaching Station New Rigid Saw Station 





Fully. automatic broaching station elimi- 80 HP sawing station cuts two castings into com- 

nates need for withdrawing broaching plete sets of 5 caps each. All surfaces parallel 

tools after cut. Broaching tools are within .00I1S”. Fixture feeds castings into sta- 

pulled completely through hole, remov- tionary mounted saws, providing rigidity for 5 
ing .030” stock. accurate 14 ipm cutting. . 


Partners in Production 


Whatever your high production problem, our engineers will work closely 
with your people to develop exactly the method and the machine to do 
your job best. Besides special way-type, index and transfer machines, 
Natco also builds multiple drilling, boring, facing and tapping machines. 
Call your nearest Natco office in Chicago, Detroit, Buffalo, New York, 
Boston, Philadelphia, Cleveland and Los Angeles. Distributors in other cities. 


NATIONAL AUTOMATIC TOOL 


COMPANY, INC. Richmond, Ind. 


Ask for information about the PAYD 
(Pay-As- You-Depreciate) Finance Plan 
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FULL-UNIVERSAL MACHINES 
for 
DRILLING—TAPPING— THREADING 


Batteries of Snow machines are found in many plants 
where high production output must be combined with 
quick set-up, low tooling cost, and the highest degree 
of accuracy. 
Single Spindle Machines A section of the second operation department of 
‘ 4 the REVERE CAMERA COMPANY is shown 
Two Spindle Machines where the precision components for REVERE 
cameras and projectors are processed. 
Where “‘quality” of product is of extreme im- 
portance, the decision is to standardize on 
Snow equipment. 


Angular Machines 
Drilling and Tapping Units 


Automatic Jigs and Fixtures 


‘rome SNOW 


Drill Press Tap Heads by ANNUFACTURING COMPANY 


435 EASTERN AVENUE, BELLWOOD, ILL. 
(Suburb of Chicago) 
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After hardening to 62 Rockwell C the 
solid tool steel “AMERICAN” Pace- 
maker bed vees are stabilized in the 
deep freeze at 150 degrees below zero. 


This freezing treatment not only raises 
the surface hardness but thoroughly 
stabilizes the metallurgical structure 
and prevents twisting or warping. 


On the new DeLuxe Model AMERICAN” 
“ Pacemaker the bed vees have been 
enlarged to provide extra large bearing area for the carriage. The 


pea?" 


vees are machined to gauge tolerances for interchangeability should 
replacement ever be required. 


This is but one of the outstanding advantages offered by the new 
DeLuxe Model Pacemaker. Others are illustrated and described by 
bulletin No. 124—want one? 





THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 
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“Engineered Production” Serice 


FOR BROACHING 


It takes 


American's “Engineered Production” Service 
. .. gives the broach-user the complete 


three-part service that is vital for handling PROPER BROACH 
a production broaching job. Years of de- 
TOOL DESIGN 


sign and production engineering experi- 
ence, unavailable at any price, are effec- Top-quality results on any broaching operation 
tively added to your staff at no extra cost. require starting the job with design of the 
broaching tool itself. In solving this all-im- 
portant first step, American Broach considers, 
stock removal, length and width of cut, finish, 
THE JOB Broaching I. D. of hole in tolerances required, etc. American’s experi- 
ence in designing and building broaches for 
every type of part capable of being broached 
required. pays off in quality of the work and in long tool 
life. You can be sure the broach and machine 


THE RESULT 1200 parts per hour will operate as a team because they are de- 
. signed that way. 


exhaust valve rocker. High production 


broached six at a time, on vertical internal 
pull-up machine equipped with sliding 
fixture. 












































Three Way Single Ram Duplex Ram Presses Horizontal 
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to give you 


peak broaching performance 


SPECIFYING THE 
RIGHT MACHINE EFFICIENT FIXTURING 


Production rate required, length Whatever your part geometry or hourly 

and speed of stroke, relationship needs, fixturing by American Broach 

to other production machinery, forms the vital third link in the produc- 
and available floor space dictate the tion chain. Whether manual loading and un- 
selection of the broaching machine loading is used or the work cycle is completely 
capable of doing the best job. At Ameri- automatic, workholding fixtures designed and 
can, machine selection follows design built by American Broach feature easy loading 
of the broaching tool. Because American and unloading coupled with positive clamping 
builds a complete line of standard ma- during the broaching cycle. Even with relatively 
chines and has extensive experience with inexperienced operators, production schedules 
specials, you can depend on getting the are maintained since the “skills” are built into 
most practical machine for your job. the tool, machine, and fixtures. 


WRITE for Bulletin A112 
for more information on practical 


broaching methods by American. 


i485 D af 


ay BROACH & MACHINE CO. 


A division of SUNDSTRAND MACHINE TOOL CO. 


, ANN ARBOR, MICHIGAN 
See Ameican First —for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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Auto Blocks 
An Hour! 


WITH THE HELP OF 


Allegheny Ludlum 







Allegheny Ludlum Saratoga was used for the steel ways (note 
arrows, above) of this giant unit, illustrated at left in a bird's- 
eye view reduced to miniature size. 







Write for 
BLUE SHEET ON SARATOGA 98 SEPARATE OPERATIONS are carried on by this versatile 


machine which turns out 50 V8 auto engine blocks an hour. It consists 
of 18 machining units, each of which is fitted with hardened and ground 
steel ways of A-L Saratoga to guarantee accuracy in production. 















MILLING, TREPANNING, DRILLING, counterboring, reaming, chamfering, 
automatic inspection of holes for depth and removal of chips are the 
operations performed by tis amazing mechanism. 









SARATOGA WAS USED BECAUSE its extreme hardness, high resistance to 
wear, and excellent machinability more than met the customer's high re- 
quirements for maintaining accuracy in this huge, multi-station machine. 








This concise four-page folder gives 










ll ded hand] d st treat- e 
cai aii ed tecsleniie Mein’ ALLEGHENY LUDLUM METALLURGICAL SERVICE can solve your tool or die 
is certified laboratory information steel problems. @ Call your local A-L representative or distributor, or 
on physical characteristics, and write Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 
complete data on forging, anneal- ] P 
ing, hardening, tempering, etc. Ask 22, Pennsylvania. 
for your copy. 

ADDRESS DEPT. AM-87 For nearest representative, consult Yellow Section of your telephone book. 










For complete MODERN Tooling, call 


Allegheny Ludlum 


wsw 6365 








FINE Too. sTEe* 
SINCE 1854 
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Resistance welding machine is operated by a two-button start-stop station and two heavy-duty stations with mushroom-head buttons. 


Two ways General Electric pushbuttons 
save you valuable production time 


FAST DELIVERY. You can save valuable production time by 
using General Electric standard- or heavy-duty pushbuttons 
because G-E distributors keep a complete stock of these sta- 
tions. You can get the forms you want, when you want, simply 
by calling your General Electric distributor. 


DEPENDABLE OPERATION. Once installed, General Electric 
pushbuttons save you more production time because they are 
built for dependable service. Durable enclosures are made of 
steel for strength and safety. Large silver contacts are designed 
for long life. Good contact is provided by strong button 
springs which reduce chance of contact freezing. 


Standard-duty pushbuttons are available in 1 to 3 unit 
stations, heavy-duty push buttons in 1 to 6 unit stations. Con- 
tact your nearest G-E distributor for more information, or 
write advertising Section 733-29, General Electric Co., 
Bloomington, Ill. Ask for bulletin GEA-6544, ‘‘Standard- 
and Heavy-duty Pushbuttons.”’ 


GENERAL @@) ELECTRIC 


General Electric standard-duty pushbutton station provides economi- 
cal and dependable start-stop operation as on the grinder above. 





More features per dollar 


than any other lathe 


in its class! 


udog 9” tool and gage-makers’ lathe 


High-speed, precision machining like the job above is backed up by Hendey features — 
like precision, antifriction bearings at both ends of spindle (upper right), and quick- 
change gearbox (lower right) for 66 changes of threads. 


Infinitely adjustable spindle speeds from 15 to 3000 rpm — adequate speed for best results 
with carbide tools —both are yours with the magnetic amplifier drive on the Hendey 
9 in. x 24 in. toolmakers’ lathe. Geared feeds are from .002 in. to .120 in. per revolution 
of the spindle while belt-driven feeds range from .001 in. to .060 in. Every detail is 
designed for toolroom accuracy and long, trouble-free operation — yet the cost is below 
that of conventional machines. Ask your Hendcy dealer about complete facts and features! 


for precision with production, buy 


machine division BARBER 


BARBER-COLMAN COMPANY COLMAN 
31 Loomis St., Rockford, Illinois ® 
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A-B protector 


SIMPLE 
DEPENDABLE 


opens control circuit in 3 to 4 cycles...under all load conditions 


When men, motors, or the driven machines can be 
“hurt” by “phase failure” or “phase reversal” . . . the 
new Allen-Bradley Bulletin 812 should be used as a low 
cost and reliable “safety” insurance. It detects phase 
failures and reversals electrically, and within not more 
than 3 or 4 cycles, opens the motor control circuit— 
regardless of motor load (including no load)—and thus 
stops the motor. 


The Bulletin 812 Type A relay protects motors 
against all phase failures. The Type B relay protects 
motors against loss of a phase and reversed phase rota- 
tion. For the first time, dependable protection is pro- 
vided for motors supplied by Wye-Delta and Delta-W ye 
power systems having the neutral ungrounded or not 
connected to the circuit. 


Bulletin 812 relays offer positive protection against 
motor or machine damage due to opening a primary 
line—and under all “load” conditions. No field adjust- 
ment is required. Remote reset is inherent. Further- 
more, as a static device which does not rely for its op- 
eration on “motor” revolution the possibility of failure 
to operate is eliminated. 


Bulletin 812 relays are built in four sizes which will 
reliably protect motors with full load currents from 1.25 
amperes to 300 amperes. Let us send you more infor- 
mation about this dependable answer to phase failure 
and phase reversal problems. 


<= SS 
ALLEN-BRADLEY 


Ane — 


i da 





Bulletin 812 Type A 
phase failure relay 
protects a 3-phase 
motor against loss 
of a phase. 


Bulletin 812 Type B phase 
failure and phase 
reversal relay protects 

a 3-phase motor against 
both loss of a phase 

and phase reversal. 


Allen-Bradley Co 
1316 S. Second St 
Milwaukee 4, Wis 


9° 


2 w : 
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In Canada— 
Allen-Bradley Canada Ltd. 


Galt, Ontario 








VE 


CAN BE WIRED 
IN HALF THE TIME! 











CONTACT MECHANISM IN THE WIRING TERMINALS IN THE BASF 
COVER—COMPLETELY PROTECTED —COMPLETELY EXPOSED 

FROM CARELESS SCREWDRIVERS FOR EASY WIRING. 

AND CARELESS WIRING. 





Here’s an entirely new idea in push button stations—a wrap- Bulletin 800 standard-duty 
push buttons — with strong, 
. ' ; gray, molded cover are 
nism. Removing the cover exposes all terminals for instant and “good-looking” and" safe” 


easy wiring. Heavy, silver plated contacts connect the push operation, AS dations 
¢ a, : E a have dual knockouts, top 
button assembly in the cover with the terminals in the base. and bottom, 
Matching ribs in the cover and notches in the molded ter- | A 
° » * oh Be P os ? aed 
minal base eliminate the possibility of having wiring connec- 
tions made incorrectly. A molded, bakelite shield protects the 
contact mechanism and prevents careless wiring from inter- 
fering with contact operation. All push button contacts are 
4 I I 
silver and of the double break construction. 
Specify the new Allen-Bradley standard-duty station on 
your next order. Its installation time-saving feature, alone, 


should make you a regular customer! 


around cover which contains and protects the contact mecha- 


SELECTOR SWITCH 


You can’t beat this for convenience—a selec- 
tor switch with the same easy-to-wire con- = 
struction as the push buttons, shown above 
plus the feature that you can change—in A: A L L E | = B R A D L ia Y 
seconds—from two position to three position ae 
(or vice versa)! The correct name plate is 
furnished with each switch. See for yourself 
how easily this is accomplished. 


. —- POSITION TO 3 ’ \ Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
CHANGE I1 , Pwo al In Canada—Allen-Bradley Canada Ltd., Galt, Ontario 


POSITION (or vice ¥ ...in 30 Seconds! 





NO SCRAP 


Want to save 7%...15%...up to 48% ? 


Use Asarcon Bearing Bronze 


When you buy standard 13-inch bronze bars, you 
have a “remnant” problem. 

A one-inch remnant on a 13-inch bar, is a 7.6 per 
cent loss; a two-inch remnant is a 15.3 per cent loss; 
and, if you bought a 13-inch bar when you needed 
only 6%-inches, your loss could run as high as 48 
per cent. 

When you buy Asarcon 773 Continous-Cast bear- 
ing bronze, however, you can get the exact lengths 
you need, all the way up to 105-inches. You save on 
short-end scrap; moreover, you'll find that you’re 
saving on diameter losses and machining time as well. 
For, with Asarcon 773 you order the diameters you 
want, up to 9-inches. The clean-up allowance for the 
size you specify is in the piece you get, and is less 
than the common \; inch on rough-cut bars; and 


Continous-Cast cored bars save you costly machin- 
ing time plus the weight of the core metal. 

Asarcon 773 (SAE 660) is stocked—in 260 sizes, 
solids and tubes — by a national network of con- 
veniently located distributors. Talk to one of them, 
or write directly to us. We'll be glad to show you 
how other companies are turning short-end scrap 
losses into savings. 


Continuous-Cast Products Department 


AMERICAN SMELTING AND REFINING COMPANY 
Perth Amboy Plant, Barber, New Jersey ¢ Whiting, Indiana 


WEST COAST SALES AGENT: Kingwell Bros. Ltd., 457 Minna Street, San Francisco IN CANADA: Federated Metals Canada, Ltd., Toronte and Montreal 
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SERIES A, 512-110 tons SERIES AA, 32-200 tons 






smal 





14 pt. Mechanical Sleeve 





THREE TYPES OF CLUTCHES 


READILY EQUIPPED TO HANOLE 


~ 
wi ” 


sg 


18 pt. Electro-Pneumatic Sleeve Electro-Pneumatic Friction 





Each Niagara Inclinable features the clutch best suited for the purpose. (1) Famed 


Niagara multi-jaw mechanical sleeve clutch. (2) Exclusive Niagara multi-jaw Electro- 


Pneumatic sleeve clutch. (3) Niagara low inertia Electro-Pneumatic friction clutch. 










EQUIPPED FOR AUTOMATION 

Featuring the most advanced controls and devices, 
Series EA (automated models) are engineered for peak 
productive capacity. Here's a line of OBI's that is 
completely equipped by Niagara for operation in your 


automation lines. 


POWER INCLINING DEVICE 


Fast-acting, safe and easy to 
operate, Niagara's air motor inclin- 
ing device (shown above) is fur- 
nished as an optional accessory. 





Twincaas % 


SERIES E, 75-200 tons 


Front-to-Back Crankshaft 








‘yt gf. 


Single Cylinder _ Tandem Type 





FOUR TYPES OF DIE CUSHIONS 


Designed and manufactured by Niagara, single 
cylinder and tandem type pneumatic die cushions 
are built in 4 types to make any Niagara In- 
clinable a double action press. Self-lubricating 
models are available for automated OBI's. 








LATES 





SPECIAL BOLSTER P 
suc. CONTRO = FLANGED 115, 
POWER SLIDE ADJUSTMENT 
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WIDE CHOICE OF ACCESSORIES 
With a full selection of modern press 
accessories available, Niagara Standard 
Inclinables are adaptable to the widest 
possible range of job assignments. 








standard OBI presses in all sizes 


and types that are right for you! 





SERIES EA (Automated) , 75-200 tons 
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L Niagara offers you industry's most 
‘, complete, most modern, and most 

ae f 
exclusive selection of standard inclin 


ables plus an unequaled choice 


of press accessories and automatic 


devices to meet your specific job 


requirements. You can count on 


Niagara for inclinables that will do 
the most to speed production, assure 
fol slemmatelic, 


olaatigele gum olaellolale mmol! -MEihi = 





down maintenance costs within your 


plant 


SERIES BI, 60-200 tons 








s | f 


bere 
Automatic Circulating 


_ 
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Manuci Automatic 


CENTRALIZED LUBRICATION TO FIT THE NEED 


Niagara Inclinables are readily equipped with either manvally- 
operated or automatic lubricators, or automatic circulating oil 
systems. It's one of the many ways in which Niagara ovtfits 
standard inclinables to meet individualized requirements. 





GET ALL OF THE FACTS on any or all Niagara inclinable 
Presses. Consult with a Niagara representative. His recommenda- 
tion will be impartial. He has all types of OBI's to offer. At your 
request, specific Bulletins on each series, containing complete 
information and specifications, will be mailed to you promptly 





ALL TYPES OF AUTOMATIC FEEDS 

To speed production, Niagara Inclinables are easily equipped with 
complete, automatic feed arrangements: single roll, double roll, dial, 
chute, magazine and specially engineered types. Variable speed drives 
can be provided to allow adjustment for the optimum speed consistent 
with the die, material and feed length. 


‘a 


America's most complete line of presses, préss brokes, shears 





other machines and tools for plate and sheet metal work 


NIAGARA MACHINE & TOOL WORKS e© BUFFALO 11, N. Y. 
DISTRICT OFFICES: 
Buffalo ® Cleveland ® Detroit © Indianapolis © New York ® Philadelphia 
Distributors in principal U. S. cities and major foreign countries 





Precvciive cepeciy. “eres Fe uN VeEEser eT 
completely equipped by Niagara for operation in your 
automation lines. 


A Touch here achieved Ao nuh 


CHARTING THE WAY TO THE STARS... 


A new iridescent point of light flashing through 
our skies at night will proclaim man’s most radi- 
cal step since the invention of the wheel. The 
Earth Satellite will be on course, electronically 
compiling information that will enable man to 
chart his way to the stars. 

The electronic equipment will be housed in a 
sphere 20 inches in diameter. The sphere will be 
made in two parts, from a magnesium alloy, deep- 
drawn after spraying with ‘dag”™ 41, a colloidal 
graphite dispersion. A thin film ef colloidal 
graphite covers the pre-heated sheets before in- 
sertion in the drawing press. 


OO eee ee ON ww 


nished as an optional accessory. 





Final contour is achieved by spraying the 
hemisphere again with ‘dag’ 41; then spinning 
under torch heating and wood tooling until the 
hemisphere assumes the shape of the spin block. 
Both hemisphere and spin block are coated with 
‘dag’ 41 to facilitate removal. 

‘dag’ 41 prevents galling, scoring and metal 
pickup; its ease of application, film strength, 
lubricity and resistance to heat make it the per- 
fect deep-drawing lubricant. Talk with your 
Acheson Service Engineer soon, for more de- 
tailed information, and write for Bulletin 426— 
Metalworking Applications. Address Dept. AM-3. 


possible range of job assignments. 










ACHESON COLLOIDS COMPANY 


Port Huron, Michigan...also Acheson Colloids, Ltd., London, England 








ACHESON COLLOIDAL DISPERSIONS: se, 

Graphite Molybdenum Disulfide Zinc Oxide + Mica and other solids ‘©: 
i % | 

Offices in: Boston - Chicago - Cleveland - Dayton - Detroit - Los Angeles aia i 


Milwaukee - Philadelphia - New York - Pittsburgh - Rochester - St. Louis - Toronto 
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CINCINNATI 
TRAY-TOP LATHES 


World-famous “‘Cincinnati’’ design and engineering 

are fully reflected in the new Tray-Top Lathes. They 
incorporate precision workmanship and quality 

features usually associated with larger, more costly equipment. 


The all-geared headstock of the Cincinnati Tray-Top 
provides optimum power transmission throughout all 12 
spindle speeds. The speed range gives you the right 
combination of highs and lows to handle a wide variety of 
L J 






materials and diameters using all types of tools. All 
transmission gears and shafts are hardened for maximum 
service, and are mounted in anti-friction bearings. 


Bho 


. t , : , “J 
tome domme 
—e , ’ aed ha Other advanced features of the economy-priced 
Tray-Top are listed below. For the complete Tray-Top 

feature story, see the CL &T dealer in your area. 
For catalog data, write Cincinnati Lathe & Tool Co., 
3207 Disney St., Cincinnati 9, Ohio. 
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Rugged alloy steel spindle 
mounted in three precision anti- 
friction bearings. 


Three-lever “color-match” direct reading 
speed change dial. 


Totally enclosed quick change gear box, 
incorporating leadscrew reverse. 48 or 54 
thread-feed changes. 


; Cincinnati 211%" 
Tray-Top Lathe. Also 
available in 10", “Hardclad” flame hardened ond ground 

1214", 15", 18” and 26" sizes. bed ways. 
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‘= Saved 


in £ Ways 


and at the same time improved its roller 
bearing cages by using the right 


Revere Brass Strip 


SKF Industries, Inc., Philadelphia, Pa., like 
other progressive organizations, is constantly 
seeking new ways to improve its products and 
at the same time cut production costs. 

With this in mind they recently reviewed 
the kind of brass which was being used in 


70 


their spherical roller bearing cages from the 
standpoints of quality and fabrication. It was 
then that Revere’s Technical Advisory Service 
studied the problem first-hand and made 
recommendations to the SKF production and 
engineering departments. 


SKF IMPROVED TYPE “‘C”’ Spherical Roller 


Bearing cut away to show how the cage, made 


of Revere Brass Strip, fits into the bearing 


Due to its advanced internal design, this 
bearing provides greatly increased capacity 


and service life 
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HERE |S ‘‘window-type”™’ cage of SKF Spheri 
cal Roller Bearing, made in two pieces, one 
for each row of rollers. Cage is made from 
rugged Revere Brass Strip at the Shippens- 


burg, Pa., plant of SKF Industries, Inc 





The result was the adoption of specification changes in brass strip as recommended by Revere which gave 
SKF these 7 money, time and tool-saving advantages: 


One bore pressing operation has been eliminated. 
Machining is more easily accomplished. Less 
machining is required. 


Tool life has been increased with some speeds 
increased up to 100% and feeds up to 30%. 
Rework due to burrs has been greatly reduced. One 
step less is required in the deburring operation 
while savings through reduced cycle time for 
remaining deburring operations are up to 40%. 


Chips are small now. . 
to clutter work area. 


. there is no “angel hair’’ 


Life of punch used in notching roller bearing cage 
has been doubled. Now a run may be completed 
without making tool adjustments due to sharpening 
tools. 


Machining speeds and feeds have been substantially 
increased over those in machining the former alloy. 
Die setters report that considerable work has been 
eliminated in setting up the tools used. 
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And, all of these money-saving things were accom- 
plished without sacrificing quality—in fact the qual- 
ity of these roller bearing cages was improved! 
This is still another eye-opening example of 
Revere supplying the metal that will do the best job 
and with the greatest economy . . . be it brass, 
copper or aluminum or any one of their alloys. 
Why not call in Revere’s Technical Advisory 
Service to review your operation? It may mean 
money saved with an improved product to boot. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y. 


Mills: Baltimore, Md.; Brooklyn, N.Y.; 
Chicago, Clinton and Joliet, Ill.; Detroit, 
Mich.; Los Angeles and Riverside, Calif; 
New Bedford, Mass:; Newport, Ark.; 
Rome, N. Y. Sales Offices in Principal 
Cities, Distributors Everywhere. 
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DO THREADING PROBLEMS 
HAVE YOU IN A MAZE? 


Now you can settle the confusion of claims and counter-claims on 
various types of threading methods. 

If you want speed plus precision, automatic efficiency plus single-point 
versatility, the husky, hydraulically-controlled Cri-Dan “E” is 

the perfect and proven solution. Or, for lighter jobs, the Cri-Dan “B” 
will fit right into your picture. 

Before you buy any threading machine, get the Cri-Dan facts. 

Contact your Lees-Bradner distributor or write the company 

for complete information. 


CRI-DAN 


SPECIFICATIONS CRI-DAN “E”’ CRI-DAN “B” 
Threading Range ...-... 2 TPI—48 TPI 6 TPI—48 TPI 
Max. Thd. Dia. (internal)*. 16” 6” 

Max. Thd. Dia. (External) *. . 12” 4” 
Length Between Centers ..2’ 6”, 5’ 6”, 8’6” 36” 
Spindle Speeds 50 to 1400 RPM 145 to 2800 RPM 








*Conditions permitting, these diameters can be extended 


CLEVELAND 11, OHIO, U.S.A. 
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Vibration won't loosen FLEXLOC self-locking nuts 


Where products must be reliable... must stand up 
under vibration, temperature extremes and hard use 

. designers specify rugged, ~eliable, precision-built 
FLEXLoc self-locking nuts. 


HERE’S WHY: 

FLeExLoc locknuts are strong: tensile strengths far 
exceed accepted standards. They are uniform: care- 
fully manufactured to assure accurate, lasting locking 
action. And they are reusable: repeated removal and 





replacement, frequent adjustments, even rough screw 
threads will not affect their locking life. 


Standard FLex.oc self-locking locknuts are available in 
a wide range of standard sizes, types and materials to 
meet the most critical locknut requirements. Your local 
industrial distributor stocks them. Write us for complete 
catalog and technical data. Flexloc Locknut Division, 
STANDARD PRESSED STEEL Co., Jenkintown 1 , Pa. 


STANDARD PRESSED STEEL CO. 


FLEXLOE vocknur DIVISION 





72B 


JENKINTOWN PENNSYLVANIA 
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A machine not put to its best use is theoreti- 
cally idle. Proper machine selection is an 
important factor in the profitable use of a 
multiple spindle automatic. So extensive are 
the demands on this type of lathe that no 
single model—or number of models—can 
be expected to efficiently handle the wide 
range of work available. 


To excel in any range of work a multiple 


spindle automatic must be specifically 
0 designed for that range. That is why 


CONOMATICS are provided in so many 


¢ y models. In no other way can the purchaser 
WV be assured of the best possible machine for 


his particular requirements. 





Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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advance intools... 


ed lempered” 


HAND and POWER 


Hack Saws 


Certified by American Standards 
Testing Bureau* to meet 

their standards for superior 
cutting — Uniform Teeth... 
Uniform Set ... Uniform Temper 


C 
Gi 





BUT WOULDN’T YOU 


RATHER HAVE THE LATEST FROM | , ] | 


Now you can cut all kinds of metal faster 








and cheaper .. . with hand or power hack saws TE 
. thanks to Heller’s great new advance in ec 
tool technology — JOB TEMPERING. fre 


Controlled-analysis steel is specially selected 
to strict Heller specifications, then Heller uses 
its own unique heat treating method to bring 
every blade to the precise hardness and temper 





to accomplish the class of work for which it » 
is intended. Stes 

The result: JOB TEMPERED hand and power Hel 
hack saw blades perform better and last longer Am 
on the toughest cutting jobs. job 


Based on this new development, every Heller 
blade is certified by American Standards 
Testing Bureau* to meet the three vital require- 
ments for superior metal cutting — Uniform 
Teeth, Uniform Set and Uniform Temper. 

You can choose the right JOB TEMPERED 
Blade from Heller’s complete line. And if your 
sawing problem involves economy as well as 
the proper use of power hack saw blades, a 
HELOMETER will help prolong blade life, improve 
cutting and speed set-ups by showing you 
when blade tension is precisely correct. 
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Big Benefits in the Heller Line 
of “Job Tempered” Hack Saw Blades 





GIVE US YOUR TOUGHEST 
HACK SAWING PROBLEMS 


We’ll show you how the right Heller JOB 
TEMPERED Blade can solve it efficiently and 
economically — delivering faster, smoother, trouble- 
free cutting over longer periods than ever before. SOLD EXCLUSIVELY THROUGH 


_/ Weller 


DISTRIBUTORS 


“YOUR OUTSIDE TOOL ROOM" 


HERE ARE THE FACTS! TL 
New Heller Hack Saw Catalog gives full informa- Heller Unb lempered Tools 


tion on sizes and types offered...shows why 
Heller JOB TEMPERED Blades, backed by the 
American Standards Testing Bureau*, are best in 
job performance. 












rPELLen 2eeotk Co. 
America’s oldest file manufacturer 
Newcomerstown, Ohio 





WRITE FOR 


amas aimee 
ts OPY A subsidiary of Simonds Saw and Steel Co. 
DAY. 














FAMOUS HELLER FILES 








_ ei 
WN 


You wouldn’t 
cut out paper dolls 


with a hedge clipper!! 


_Then why shear 6-inch wide material 


with a 10-foot shear? 


Cutting a small piece of light metal, plastic or 
rubber on a big shear is even more expensive than 
it is exasperating. Yet many shops, out of necessity, 
tie up big shears with small work. 


That problem is solved by the New Lodge & Shipley 
24” Speed Shear. Specially designed for fast 

cutting of small pieces, it has a capacity of Ye” x 24” 
mild steel. Its unique work table is provided with 
holes which allow fast set-up of guides, templates and 
protractors for production of straight-side blanks at 
speeds up to 120 strokes per minute. 


A 24” Speed Shear may easily pay for itself merely in 
freeing a big shear from wasteful small jobs. Investigate 

its possibilities in your plant. For detailed Bulletin No. PS-12, 
write: The Lodge & Shipley Co., 3056 Colerain Ave., 
Cincinnati 25, Ohio 
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he te tlfehonse «stor every ovo) DELTA FILES” /E 


ALL FILES CUT...BUT 


NLY DELTA FILE 


CUT COSTS LIKE THIS 


When you pay for filing, you’re paying 

for manhours—the labor it takes to use files. 
Thus, to cut filing costs you need a file that 
removes metal faster—you need a Delta. 


Delta Files remove an average of 25% more 
metal in the same time with no extra effort. 


Your saving in labor far exceeds the cost of the files. 
With Delta, you'll cut down your outlay for files, too. 


The scientific tests that prove Delta’s cost-cutting speed show that 
Delta Files keep cutting long after other files have lost their filing life. 


Here’s the reason. It’s the way Delta Files are made. Each tooth 
is precision cut. Every one is uniform, exactly the same in height, 
size and shape. That means that each tooth removes its full 


share of metal. You get maximum filing with every stroke. 


Start using Delta Files in your plant today. It’s the one way you can be 
sure you're getting filing done at the lowest possible cost. 


SCIENTIFIC MACHINE REVEALS 
TRUTH ABOUT FILING 
It’s called the Duplex File Testing Machine. With complete im- 
partiality it measures the filing efficiency of two competing files, 
Every known brand of file has been tested on this machine. 
In many cases Delta has removed twice as much metal, outlived 


competing files by twice as long. Results of thousands of tests, 


held before accredited witnesses, show that Delta averages 25% 
more metal removal. 


Ask your industrial Distributor for these 
faster-filing Delta Files 


DELTA FILE WORKS, INC. 


PHILADELPHIA 37, PA. 


: 


A 
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Precision Requires Gages 


_..  THAT’S WHY FEDERAL OFFERS 


s Just any gage is not good enough when you want 
to check a dimension for accuracy. Some dimensions 
require a higher degree of accuracy than others. 
And some dimensions cannot be reached directly. 
Still others need ranges or adjustments to give 
greater gage capacity. 





Odd Shaped Jaws for Unusual Applications 





7 
Inside and Standard \ Model 149P 611 
Model 49P-1 


Outside 0” to 3” ey eS 
: Fe by» 
CALIPER | I 
rey Ved 44 Ideal for measuring difficult dimen- 2 ae Me UML 
sions. Specially shaped arms of various Si i 
lengths can be designed to reach inaccessible spots or Lesions wailete. of tw Ganen ee eae 

get around obstructions. impossible with any other type of gage. 











Series 205 Gages provide for accurately 


HOLE LOCATION checking hole location and concentricity. 
rey Ve 34 Also adaptable to applications involving 
hole and surface relationships. 


Typical Series 205 Gage 
(12 Basic Models) 





3 











Squareness and location of holes in three mating Hole location with respect to a predetermined 
parts of pump housing are checked to determine Two small and one large hole are checked for reference and squareness of hole axis to a locat- 
alignment within .0001"’. parallelism with each other. ing fixture. 


Model 358-30 


BENCH TYPE THICKNESS GAGES Adjustable capacity 
and Small Comparators 


Model 691B — Deep throat for 
ample clearance. Weight for com- 
pressible materials, applied 
directly through Indicator 
spindle assures uniform meas 

uring pressure. 


Model 358-8 
Adjustable Table 


Model 57B-1 
Long 1" Range 
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to Suit the Job... 


SUCH A VARIETY OF GAGES! 


It’s easy to check a dimension with a Federal Gage 
—and it’s the quickest and least expensive way. 
Just call Federal and get the right gage for your job. 
FEDERAL PRODUCTS CORPORATION 
7123A EDDY STREET, PROVIDENCE 1, R. I. 


WHATEVER YOU NEED IN GAGES % Many styles and sizes, for portable and 


Ak FEDERALZ,.,z spew 


Model 644 
Heavy duty 
sheet stock gage Model 22P -20 
- Deep Throat, Long Range 





Model 26P-7 
Hand-grip 
Model 22P-10 


Model KP-120 
Deep Throat, Portable 
Model 22P-189 Model KB-410 
Adjustable 1.D.—O.D. Gage ; Deep Throat, Adjustable 


Model 1308 OVER 10 TYPES 
Electronic Comparator 
0” to 71/2" OF COMPARATORS 


Magnifications to 15,000x 


Model NB-60 
General purpose Comparator 
Model 1208-1 
The ‘‘Microset’’ Comparator 
0” to 8” 


Model 136 

1.D. — O.D. Electronic 
Master Comparator 
Detects one millionth 


MANY OTHER TYPES 


Model 1308-9 
Electronic Ball Bearing Comparator. | 
Detects one millionth. 


Send for Catalog illustrating 
world’s most complete line of 
Dial Indicator Gages. 


GAGES CAN BE SPECIALLY MODIFIED TO SUIT 
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GET MORE oOUuT OF AIR GAGING 


Complete line of Attachments for 


| in SO EASY to greatly increase the scope of Dimensionair usefulness 
— and do it economically by using any of the “already designed and 
built” Attachments. Each Attachment answers three basic requirements. 


(1) Easily attached. | 
(2) Wide range of adjustment. | 
(3) Performance in keeping with quality of the Dimensionair. 








Let us show you how these Attachments will give you more for your 
air gaging dollar. Write for Catalog 56D or ask our nearest repre- 
sentative to discuss applications in terms of your own needs. 


FEDERAL PRODUCTS CORPORATION 
7123B Eddy Street * Providence 1, R. I. 


AXAFEDERAL Fn2— 


FOR RECOMMENDATIONS IN MODERN GAGES le. : 


Dial indicating, Air, Electric, or Electronic — for inspecting, measuring, sorting; or automation gaging 



























Checking |. D. of The Federal Arnold- 
Morse Taper at air brings Dimen- 
two points. Middle sionair accuracy to 
dial shows taper your grinder. 







in minutes of a 
degree. For taper 
only, measure- 
ment can be made 
with  single-dial 
Dimensionair. 











SPECIAL ATTACHMENTS AND FIXTURES 










When the nature of the work or other condi- ARNOLDAIR Links the Federal Dimensionair to 
tions necessitate Special Attachments, Federal your Arnold Grinding Gage to provide closer oper- 
Engineers with their specialized gaging experi- ator control than is possible using a Dial Indicator 
ence can provide the right design. Whether it’s alone. The Arnoldair response smooths out surface 
a specially designed Attachment or a modifica- irregularities, allowing the operator to consistently 
tion of a regular design you can be sure it will grind pieces within .0001” of nominal. Easily attached 
be the best gaging Attachment for your work. to any Arnold Gage. Catalog 55A. 
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with THE DUMESTOMMIR 


every measuring need 


AIRPROBE Small and easily attached to many 
types of stock. model gages. The ideal Attach- 
ment where mechanical contact is desired. Its 
long range per magnification and availability 
in .003, .006, .0015, and .0030 ranges adapt it 
= mage og —~ type of gaging, thereby~ 
ringing the benefits of air gaging to-stiore , 
unusual types of measurement. The Air Probe ; ee. pom 
is self-zeroing and, in effect, extefids the meas- Indicator to economically provide 
uring range of the Dimensionair with which Me nde — greater sensitivity and extreme 
it is used, Extremely accurate, the AirProbe a neal 
is widely used when gaging slight tapers 
or eccentricity, out-of-roundness, or any sim- 
ilar conditions where a dimension changes 


gradually. 


ADJUSTABLE AIR BORE GAGES 
Light and well balanced, only four 
gages required to cover all meas- 
urements from 14” to 8”. Concen- 
tricity of centralizing contacts with 
the measuring contacts is so pre- 
cise gage can be set with gage 
blocks or micrometer instead of 
a special master. Centralization re- 
mains accurate even though gage is 
cocked laterally, and is maintained 
throughout the capacity of the 


AIR PLUGS Furnished-in-various types... * gage. 
: dle, Counterbore, and Blind . . . and ‘ 

having one, two, three, four, or six jets as required. 

Available from .125” diameter, up. The jet faces 

are set lower in the plug and provide greater pro- 

tection against damage: air jets are larger and less 

easily clogged. Plugs are available from stock in 

many sizes. 


Quickly attached Air 
Bore Gage checks 
diameter to .00005” 
accuracy. 


The extra clear- 
ance on Federal 
Air Plugs makes 
them faster and 
more convenient 
to use... also in- 
creases their life. 


Air Ring mounted on grinder 
provides handy dimension check 
on production. 


ADJUSTABLE AIRSNAPS Unexcelled 
for accuracy and precision. Made in 
five sizes, 0” to 6”, each having a wide 
range of adjustment. Anvils are pre- 
cision lapped, and remain flat and par- 
allel throughout entire range of ad- 
justment. Does not disturb the regular 
Dimensionair calibration: (.003” at 
2500:1 magnification.) Self-zeroing so 
that only a single master is required 
for setting to size. Can be used portably 
or mounted as a bench comparator. 
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Air Snap in bench stand checks 
size of drill jig bushing. 


AIRRINGS Regularly furnished with two 
or three jets. For special applications, can 
also be furnished with one, four, or six jets. 
Air jets are larger and recessed farther 
below the surface than those in competi- 
tive makes. This helps eliminate clogging 
and greatly reduces wear or abrasion. The 
addition of guide chutes as shown permits 
parts to be passed through the ring quickly. 
Rings are regularly available with inside 
diameters from .250” up to and including 
3.010”. Larger sizes can be supplied on 
application. 





Precision by the Truckload 
- - they’re Blanchard ground! 


This truck is loaded with 14 tons 
of steel. Its cargo is 33 soft steel plates, 
each measuring 2714" x 254" x 11.125", 
and ground to + .001” on a Blanchard 


Surface Grinder. 


Dies up to 84” across corners, can 
be ground on a Blanchard at great sav- 
ings. Grinding can be controlled with- 
out guesswork — leaving a flat, sharp die 
—as soon as the entire surface is cleaned 
up. Die resharpening on the Blanchard 
allows you to get maximum life from 


your valuable dies and end plates. 


Ask for details on the 15 standard 
Blanchard models. 


For best results in surface grinding .. . 


* 
PUT IT ON THE (HOUR 


THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS. 











THE BLANCHARD MACHINE CO., 64 State St., Cambridge 39, Mass. 


Gentlemen: Please send me a free copy of “The Art of Blanchard Surface Grinding” (3rd edition) 
and “Work Done on the Blanchard” (5th edition) 








FIRM - bai ns SRE ZONE_____STATE. 





| NAME STREET. | 
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ICKER$S 
MAGNECLUIGH, 3 


DRY MAGNETIC-PARTICLE CLUTCH 
providing... 
CLOSE CONTROL OF ACCELERATION* 


is the Vickers MAGNECLUTCH, torque is transmitted through the 


ae? linking action of magnetized ferromagnetic particles in the gap between 
Woo" 


driving and driven members. The amount of torque transmitted is regulated 
Waoo™ 6 q a 


by varying the amount of energizing current, and is independent of the 
rotational speed of the driving and driven members. This torque transmission 
principle permits extremely close control of acceleration. 


VICKERS MAGNECLUTCH 


Also Offers These Other Outstanding Advantages 


Vickers MAGNECLUTCH 
may also be used for braking SMOOTH OPERATION 


end tenaied cuties Cae Bie LONG LIFE, because there’s no wear on torque transmitting 

complete facts. Write today surfaces 

for bulletin and application TORQUE AT ZERO SLIP—torgue transmitted with 100% 
mechanical efficiency 


EXTREMELY FAST RESPONSE 
SMALL CONTROL POWER 
EASILY ADAPTED TO REMOTE CONTROL 


*Equally close control of deceleration may be obtained with Vickers MAGNEBRAKES. 


VICKERS ELECTRIC DIVISION 


KERG Inc. a unit of Sperry Rand Corporation 


1879 LOCUST STREET + SAINT LOUIS 3, MISSOURI 
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Cut As Fast Asa ARV EI? 


f 


E 
ATER EFFECTIV 
| ore EED PRESSURE 


4 

"} MARVEL Series 6, 6A, 9 and 
9A Hack Saws are capable of 
automatically applying more 
than twice the feed pressure 
required for most hack saw- 
ing jobs. This means that 
MARVEL Saws can utilize the 
full strength and heat resist- 
ance of the modern composite 
hack saw blade which is designed to 
cut most efficiently under heavier feed 
pressures. MARVEL Dual Power Feed 
forces the blade to cut as deeply as possi- 
ble and practical on every stroke—to 
cut-off the work in the fewest possible 
strokes by automatically adjusting 
the feed pressure in relation to the 

changing work resistance. 


Write for the 
MARVEL Catalog 
and the complete 
story on MARVEL 


Metal ie 
MARVEL Reciprocating Crank Lever Action, pro- a > Cutting MARVEL 
viding quick return of the saw frame on the non- , SAws 


cutting stroke produces 3344% more cutting strokes m4 Saws €. 
1 


Se 


per minute than ordinary saws without increasing j 
the peak blade velocity on the cutting stroke. Re- 
sult: faster cutting-off without damage to the blade. 


With far greater feed pressures automatically avail- 
able, plus more cutting strokes per minute, is it any 


wonder that MARVEL Series 6 and 9 Hack Saws ARMSTRONG-BLUM MFG. CO. 


will give you faster, accurate cutting-off every time? 5700 BLOOMINGDALE AVE. © CHICAGO 39, ILLINOIS 
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If you use reamers as fast as Vali-m o)a-lalemelela—mele). 74 76) ala =t= lee 
machine guns use bullets... usage. production time and costs! 





The more reamers you use, 
the more you need Union 


Union also manufactures drills, end mills, milling cutters, hobs and carbide tools. Available 
nationally through Union warehouses in Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, 
New York City, and San Francisco. $. W. Card Division, Mansfield, Mass.; Butterfield Division, 
Derby Line, Vermont. 


UNION 


TWIST DRILL COMPANY, Athol, Massachusetts 
See Your UNION DISTRIBUTOR for cutting tools that will save you time and money 





MEASURE 


Dial dimension direct from print. 
There are two sets of direct-reading 
drum dials, one for longitudinal, the 
other for transverse position. Opera- 
tor simply sets dials so that numbers 
on dials correspond with numbers 
on blueprint. Simple. Direct. Precise. 


POSITION 


Press two buttons, one for longitudi- 
nal, one for transverse positioning. 
Table, and work, are automatically 
positioned, and clamped under the 
tool, accurate to + .0001”! Accuracy 
is dependent upon highest-quality 
gages, not upon screw threads. Sensi- 
tive .0001 Dial Indicators maintain a 
positive check at all times. 


CHANGE TOOLS 


Tool changing takes less than 10 seconds, 
with BF spindle. Can be accomplished 
while table is positioning. Hole sizes are 
repeated within + .0001", without re- 
setting tools! High-precision tool holder 
is built right into the spindle of the Jig 
Borer. Adapters accommodate both 
standard and special-sized tools. 


AUTOMATIC 
POSITIONING 





FOSMATIC JIG BORER oc omas 


MEASURING 
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Push-button precision boring. For finish bor- 
ing, change tools quickly, then bore at touch 
of button. The hardened alloy steel quill 
rides on 800 preloaded balls mounted in 
precision bushings located permanently at 
top and bottom of head—as close as possi- 
ble to spindle nose for maximum rigidity. 
Spindle is guaranteed not to exceed .0002” 
runout at the end of 12” proving bar! 


MEASURE - POSITION - CHANGE TOOLS 
START BORING... ALL IN SECONDS! 


hole size and position accurate to + .0001. 


The new Fosdick Jig Borer can be used for the 
finest toolroom boring or for production of 
precision holes. Like the scores of Fosdick Jig 
Borers in plants throughout the United States, 
this machine will perform consistently to 
+ ,0001” . . . in measured table and saddle 
position as well as hole size. 


The Fosmatic Jig Borer is extremely simple to 
operate. Changing of feeds and speeds, all 
movements of the table, saddle, and head can 
be accomplished by push button. Spindle is 
started and stopped by lever on head. Machine 
may be equipped with or without automatic 
positioning. Can be equipped for numerical 
control with either tape or card systems. 
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Other features available as extra equipment 
include Milling Feed, Rapid Traverse to Quill, 
coolant system and reversing motor for tapping. 


Ask for Fosmatic Jig Borer Bulletin, JB-A. 


NEED DRILLING EQUIPMENT? 
GET A PROPOSAL FROM FOSDICK! 


OSDIC 


THE FOSDICK MACHINE TOOL CO. 
CINCINNATI 23, OHIO 





pe Tera ee 


There’s a Good Reason why 


ZINE pie castines 


are so widely used... 


“e 


DOMDMANGAARGTAN Min 2°22 SEE SISA USAR SES ESE a ROI SE a i 


at David White 


INSTRUMENT COMPANY 


ACCURACY 


You may never need a theodolite, but you will recognize the importance 
of accuracy in this surveying instrument. This is the tool that enables 
engineers to build bridges and tunnels from both ends and make them 
meet exactly in the middle. It also helps surveyors lay out highways and 
property lines. Any instrument demanding such precision must be made 
of very accurate parts. ZINC Die Castings are meeting that need. 


Engineers at David White Instrument Company have a strong prefer- 
ence for ZINC Die Castings because of the consistent accuracy and other 
physical and mechanical properties required in their transits and levels. 
They find that zinc has greater resistance to shock than metals formerly 
used. ZINC Die Castings are also much less expensive for quantity pro- 
duction and greatly reduce the assembly and finishing problems. 


Many manufacturers are recognizing the important quality of ACCU- 
RACY that can be obtained with ZINC Die Castings. Any die caster 
will show you samples of such precision work done for his customers. 
It may be that these examples will suggest improved qualities and cost 
savings for your products. 


4 
ae | 


THE NEW JERSEY ZINC COMPANY 


‘3 


160 Front Street, New York 38, N. Y. 
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sets 
precedent... 














pace-setting feature —combining rough 
and finish milling of port faces with subsequent oper- 
ations, in one machine. 


Other features of this AB&SFGF#B LCO/VOMMA77C 


parts may be banked between the two sections 
to minimize downtime during tool changes 


central graphic control panel 
exclusive Buhr detector system in main console 
J.1.C. Standards throughout 


special Buhr sectional-base construction to fa- 
cilitate future part-changes 


standard and special parts interchangeable for 
ease of maintenance 


spindles arranged for pre-setting of cutting tools 
hardened and ground steel ways 

central mist-lubrication on all heads 

automatic lubrication of all moving parts 
automatic probing stations 





setting 
the pace 
in modern 


g) <CO/VOMATION 


"“ECONOmical 
autoMATION” 
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These two sections 
operate as one unit in 
customer’s plant! 


S2OIFGLFB MACHINE TOOL CO? 


ANN ARBOR, MICHIGAN 


Solidly Engineered + Precision Built - for World's Leading Manufacturers 
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> finished part in 38 seconds! 


f intake manifold 


New fast 
functional 
chamfering 
of almost 
any kind 
of part 


Complete For all kinds of 
Deburring & Chamfering ee 
New Machines to Cut Your Costs 


in 1957 watch 
with 


-Masler 14230 BIRWOOD AVE., m 0 j - i Wl DETROIT 38, MICHIGAN 


Gui wr Industrial Enginesring Co 


Positive Tipe w Positive 
deburring a 3 Big deburring 
of any toothed of 
part at . ate non-toothed 
5 teeth/second | - ee parts 


New 
machines for 
non-machining 
operations 
on 
machined parts 





No. 3-36... 36” table 
travel... 64" x 16” 
table . . . full automatic 
hydraulic feed. 


, 
1 tur illi j s aI ste > ‘ >d 4 No. 2-20... 
You'll turn out milling jobs with stepped up speed and No, 2-20, 


accuracy with the work on Kent-Owens Machines! These 12” table... full 
‘ Z automatic hydraulic 
extra-rugged Millers are performance-proved ... simple... feed. 


No. 2-20DS versatile . . . practical in every detail. Advanced features 


gee eed throughout! Twin-post head mounting assures balanced load. 
tions . . . 20” table Only two gear contacts, motor to spindle, means greater 


travel ...42’’ x 12’ : ° " vps 
table. Hydraulic feed. cutting efficiency. Check your needs! Write today for bulle- 


tins on wide range of hydraulic and hand-operated machines. 
Also, let Kent-Owens design and build your tooling and 
special machines. Kent-Owens Machine Co., Toledo, Ohio. 


No. 1-14... 14” table 
travel... 32’ x 9” table 
... hydraulic table feed ... 


full automatic cycle. 


No. 1-M . . . Hand 
to table and 
és Be 
table travel . . . head 
counter-balance is 
adjustable. 


KENT-OWENS 


for milling machines 
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IMPROVE YOUR 
PRESS-ROOM 
PRODUCTION 
WITH THESE 


Left: ASF-12 U. S. Air-Oper- 
ated Slide Feed used in con- 
junction with small OBI Press. 
On light work requiring long 
pitch or feed length, this type 
of Feed can be used with 
presses much smaller than 
would ordinarily be required. 


Gain all the advantages from the use of coil stock in your 
Press Room by arranging your presses with automatic 
equipment. The illustrations show just a few of the many 
units included in the line of U. S. Automatic Press Room 
Equipment designed and built to aid you to reduce costs 
and increase production. Every operation eliminated will 
increase your profit potential and place you in a more 
favorable position in today’s competitive market. 


Investigate! Ask for copies of Bulletins 80-A and 95-A. 


U. S$. TOOL COMPANY, INC. 


Ampere (East Orange) New Jersey 


%& U. S. PRODUCTS — Slide Feeds — Roll Feeds — Plain and Power Driven Straight- ; : 

eners — Plain and Power Driven Stock Reels — Coil Cradles — Combination Cradles Above: SF-24-24 U. S. Slide Feed equipped with 

and Straighteners — Stock Oilers and Wipers— Scrap Choppers—Die Sets — Plain Straightener mounted on Straight Side Press. 

Multi-Slides® — Multi-Millers® Capacity for material up to 24” in width, feed 
length adjustable up to 24” per stroke. Same type 
of Feed made in smaller sizes. 


Below: SFC-24-24 U. S. Cabinet-Mounted Motor- 
Driven Slide Feed equipped with Plain Straight- 
ener. Capacity for material up to 24” in width, 
feed length adjustable up to 24” at one stroke. 
Equipped with counter to permit multiple stroking 
to obtain longer lengths. 


Left: U. S. Double Roll Feed 
(push-pull type) mounted on 
conventional OBI Press. Direc- 
tion of feed can be either 
right to left or left to right. 
Made in range of sizes. 
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still the winner 


... and in high speed steels, 
nothing beats REX 


The winner and still champion after fifty years is 
Crucible’s REX high speed steel. And now it’s better 
than ever! Recent improvements in manufacturing 
processes have given even higher quality and greater 
uniformity to every one of its properties. 

Why not shop test the new REX yourself? Test it 
for size, structure, response to heat treatment, fine 
tool performance. Give it any test you wish. You'll 
see why it is today, as it has always been — the stand- 
ard by which all other high speed steels are compared. 

Ask for REX by name at your local Crucible ware- 
house. Or order it directly for prompt mill delivery. 
And for information on REX, and the other Crucible 
special purpose steels, send for the Crucible Publica- 
tion Catalog. Crucible Steel Company of America, The 
Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


C RU C ao LE} first name in special purpose steels 


Crucible Steel Company of America 
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Winner by three points! 


The goals are always in your favor when you have CrMmcooL® 
Concentrate on the job in your plant. Here’s why C1imcoo. leads 
the league—actually is the largest selling chemical cutting fluid in 
the world—winning by three big points: 


ez, CIMCOOL LOWERS COSTS because it’s longer lasting in 
~ machines. Thus, it reduces downtime and cuts labor costs for 
cleaning and changing. 


7 CIMCOOL DOES A BETTER JOB because of its chemical 
lubricity. It permits faster speeds and feeds, for it combines 
friction reduction and cooling capacity in a degree never 
before attained by old-fashioned coolants. 


CIMCOOL IS CLEAN, doesn’t soil hands or clothing. It con- 
tains no skin irritants. It leaves no slippery film on shoes, 
floors, machine or work. It can’t smoke, can’t burn, and vir- 
tually eliminates rancidity and foul odors. 


So get in the winning column. See your Crmcoot distributor. He’ll 
give you full information on all the advantages of CrmcooLt Con- 
centrate—as well as details on the entire family of Cimcoo. Cutting 
Fluids. 


Or contact us direct and we’ll have one of our Cincinnati Milling- 
trained machinists call on you—without cost or obligation. Write, 
wire or telephone Sales Manager, Cincinnati Milling Products 
Division, Cincinnati 9, Ohio. 

*Trade Mark Reg. U.S. Pat. Off. 
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Cutting Fluids 
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PROVED PRODUCTS OF THE 


ee oe hi oe . 
eth eee a Pages ee 


ciIMC 


OOL CUTTING FLUIDS 


CIMCOOL Concentrate—The famous pink fluid 


CIMCOOL 


CIMPLUS 


CiIMCUT 


CIMCOOL 


cCIMCOOL 


SINCINNATI 


which still covers 85% of all metal 
cutting jobs. Effective, economical 
and clean. 

Tapping Compound—Permits the use 
of highest tapping speeds and in- 
creases tap life amazingly. 

The transparent grinding fluid with 
exceptional rust control. Also used 
for machining cast iron and as a 
water conditioner with CrImmMcooL 
Concentrate. 

Concentrates — For jobs requiring 
oil-base cutting fluids. Added to 
mineral oils, they give economical 
mixes for higher speeds and feeds. 
Bactericide — The most effective 
agent yet developed to overcome 
rancidity and foul odors. 

Machine Cleaner — The two-phase 
non-corrosive cleaner that removes 
grit, dirt, slime and oil. 
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The study described below proved that maximum 
drilling efficiency depends on having the right speed- 
feed control for every requirement. 


Programmer-preselector speed-feed control for 
Carlton radial drills registers big savings when used 


under the proper conditions. 


PROGRAMMING CUTS DRILLING COSTS 19% 


Carefully timed and observed production runs in Carlton plant 
demonstrate real savings with programming and preselector devices 


PART 16862 


An extensive 3-month study under 
actual factory operating conditions 
has proved conclusively that Carlton 
programming and preselector units 
make substantial savings over manu- 
ally controlled radial drills. 

During the study 28 different parts 
were drilled in two separate groups: 
one on a manually controlled radial 
drill, the other on radial drills con- 
trolled by a preselector or by program- 
mer-preselector combination. 


Accurate time studies were kept on 








the 56 lots. Quantities ranged from 
3 to 42 parts in a lot. Drilling opera- 
tions varied from very simple, requir- 
ing only 12 minutes set-up and 
machining time each, to very com- 
plex, requiring over two hours set-up 
and machining time each. 





Results indicated savings on 
the programmer-preselector com- 
bination as high as 23% , with the 
preselector controlled machine 
showing only slightiy lower 
savings. 





Programming console may be pre-set 
by clerical personnel, using data com- 
puted by tool engineering department. 


Preselector controls built right onto 
headstock. Speed-feed settings are made 
on two large, easy-to-read dials. 


Average time saved in set-up and 
. machining was 19% . Typical of this 
group was part 16862, the gear shifter 
shown at left. When 30 parts were 
drilled on the manually controlled 
machine, it took 13 hours to complete 
the lot, or 25.8 minutes per piece. 
Contrast this with 10.6 hours to drill 
the 30 parts on a programmer-pre- 
selector controlled radial drill, and 
you have a savings of almost 5 
minutes per piece, or 2 hours 24 
minutes for the lot. 

The study also demonstrated 
the need for a wide choice in 
speed-feed controls. The program 
controlled radial drill was as in- 
efficient on some parts and lots as 
the manually controlled unit was 
on others. Driil requirements 
will naturally vary from shop to 
shop. However, when there is a 
choice of preselector, program- 
ming, or manual control, it’s much 
easier to obtain the control best 
suited to each condition. 

The programming device is ideal 
for a highly complex part requiring 
many drilling operations. It’s most ef- 
ficient where the tool engineering de- 


Preselector control allows the operator to plan one step ahead, and to set the 
speed-feed for the next operation while machine is still under cut. 


partment pre-determines the correct 
speed and feed for each of several 
drilling operations in an entire pro- 
gram. The Carlton program console is 
arranged with 20 or 30 operation 
stations. 

The preselector is perfect where the 
radial drill operator can plan ahead 
and set the speed and feed for the next 
operation while the machine is still 
under cut. 

The manually controlled radial 
drill is called for where a variety of 
relatively simple parts are to be 
drilled in small lots. 


All of the speed-feed controls 
just mentioned are available for 
Carlton 3A, 4A, and 5A radial 
drills. Manual controls only fur- 
nished on OA and 1A models. For 
further information on how you 
can save by selecting the right 
speed-feed control for your metal 
drilling requirements, send today 
for descriptive bulletin. And re- 
member, only Carlton offers you 
a choice of all three: program- 
ming, preselector or manual. The 
Carlton Machine Tool Co., Cin- 
cinnati 25, Ohio. 


Carlton specialists in radial drills 
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‘“*Flow-Director’’ Pilot 
Head — simplifies piping and 
makes desired operation pos- 
sible simply by piping to the 
proper port. 


Interchangeable Pilot 
Heads — any pilot head fits 
any valve, regardless of type 
or size, 


Replaceable Seats, Self- 
Cleaning —fast and inexpen- 
sive replacement of all seats. 
Poppets do not seat in valve 


body. 





4 . 


Solenoids — are low amper- 
age, continuously rated indus- 
trial type. 


High Speed Operation — 


short stroke solenoid and pop-) 


pet give split second response. 


Full Flow —all passages over- 
sized for minimum pressure 
drop through valve. 


No Springs —piston-poppets 
shift with air pressure, 





Lightweight, Compact — 
aluminum used extensively . . . 
smaller over-all dimensions, 


Corrosion Resistant — all 
materials corrosion resistant. 


100% J.I.C. Conformance 


®@ subplate mounted 


@ splash- and dust-proof 
solenoid covers 


@ solenoids inoperative 
with covers removed 

@ manual push buttons 

@ covers chained to valve 

@ Dryseal pipe threads 
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in the new NOPAK-MATIC 
poppet-type air control valves 


Ey 


100% J.1.C. — a complete line of poppet-type, snap-action, air control valves 
that comply in every detail to J. |. C. Standards . . . and at no extra cost! 


‘ 
LIED» 


Simplified Piping — exclusive “Flow-Director” pilot heads allow piping with 
fewer fittings . . . makes fewer valves adaptable to more applications. 


Off ‘n On In Less Than 2 Minutes — millions of trouble-free operations 
are assured but should maintenance be necessary, a complete valve assembly can 
be replaced in less than 2 minutes .. . piping is never disturbed. 


Bos ub fant dete ge ob he 4 
“Soe aT gee Pee tea er ae 


3 Pilot Heads Fit All Models — all pilot heads (master, single or double 
solenoid) are interchangeable on all valves, regardless of type or size. 


NOPAK-MATIC Valves are available in 4%” through 34” pipe CATALOG NO. 105 — describes 
sizes for 2- or 3-Way Normally Open or Normally Closed and and illustrates all the Nopak- 
4-Way operation. All valves can be operated with master (air), metic Plus Veluss and gives com- 
single solenoid or double solenoid pilot heads. Solenoids are ie Soe Dee ee 

d 4 parts data. Write for catalog 105 
available for all standard A.C. and D.C. voltages. Four-Way now. tt will be meiled promptly. 
valves are available with side or bottom porting. 


NOPAK Grinozes 


GALLAND-HENNING NOPAK DIVISION, 2707 S. 31st St., Milwaukee 46, Wisconsin 


A6-600-2PB 
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DOWEL PIN 
REAMERS 


Straight Shank, 
Right Hand Cut with 








Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .1230 
thru .4995” Sets, tool 


OVER & UNDER 
SIZE CHUCKING 
REAMERS 


Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 


14 Sizes from .124 
thru .501” Sets, tool 


These reamers are two 
more reasons why L&l 
is the source for a 
complete reamer line. 


See your L&I Distributor. 


“the reamer specialists” 


LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
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LAVALLEE & iD 








Letters... 


Rebuttalgon Russian Series 


In your series of Reports on Rus- 
sia, your editorial team describes 
the tremendous advances of the 
Russian industry in very glowing 
terms. It would take too long to 
go into all the details, but I won- 
der whether your editors have 
really seen all the things they tell 
about, or whether they have been 
sold a bill of goods. The tenor of 
these articles would lead us to be- 
lieve that the Soviet Union has 
made advances in the industrial 
development of machine tools and 
automation which threatened to 
out-produce American industry 
by 1960. 

As one who has been active in 
the metal working industry for 
over 30 years, I believe I have 
learned to recognize production 
potentials and production capac- 
ities in machine tools. In the Fall 
of 1956 it was my good fortune to 
spend six weeks with a U S Trade 
Mission in Yugoslavia. Part of 
that six weeks was spent at the 
Zagreb International Trade Fair 
in which most of the Eastern bloc 
countries, including the USSR, 
had pavilions for the single pur- 
pose of exhibiting their latest 


Machines of Tomorrow 


To American Machinist 

330 W 42nd St, N Y 36, N Y 
products, machine 
tools. 

I visited the Russian pavilion on 
three different occasions and took 
particular interest in the machine- 
tool exhibit. All the machines 
shown there, with the exception 
of prototypes, which were not for 
sale because, I was told, they were 
not yet in production, were medi- 
ocre machine tools at best. Why 
does the Soviet Union exhibit such 
mediocre equipment in this im- 
portant international fair, when 
they have so much more to show, 
and when they are so advanced 
over their Western competitors? 

It is also pointed out in these 
articles that the Soviet Union is 
still very much dependent on 
some of our Western machine 
tools and that most of the machine 
tools which were seen by your 
editors were copies of Western 
equipment. 

It has been my observation that 
we have a tremendous capacity 
for either overestimating or un- 
derestimating situations and con- 
ditions. I certainly would not like 
to do either in this case, but I 
think it is important that we put 
the production potential of the 
Russian industry in proper focus. 


appliances, 

















Impact recorder designed to test consumer reaction fo contemplated 
price rises. (Designed by Digit Corp.) 
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This MAN Forms MEN 


A Marine “D.I.” (officially “Drill Instructor”) guides 
each Marine through “boot camp” . . . shaping, strengthening, 
hardening, tempering the mettle that will enrich the greatest CINCINWAr; 
fighting tradition and esprit de corps in history. Hydroform 
These machines form metal . . . The Cincinnati Milling , 
Machine Company’s Hydroform® and Hydrospin®. In pro- 
duction on previously difficult-to-form aircraft, engine, missile 
and other components, they have greatly reduced vital devel- 
opment time . . . created savings of 50% and more in material, 
tooling and labor costs. 
A Process Machinery Division field engineer will give 
you detailed information on applying Hydroforming and 
Hydrospinning to your metal forming jobs. Why not ask 


Cincinnati® 19” Hydroform, 
Also built in 8“, 12”, 23”, 
26” and 32” sizes, 


PROCESS MACHINERY DIVISION 


Hydrofor 1. Hydrospin _ THE CINCINNATI MILLING MACHINE CO 
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LEADERS IN INDUSTRY MARK WITH NOBLEWEST 





ROLL-O-MARK 


MULTI-PURPOSE ALL-PNEUMATIC MARKING MACHINE 


THE.MOST 


MARKING 
=» MACHINE 
» ever built 


1 Roll-Marking into 
Surface of Piston 

2 Serial Numbering into 
Metal Shaft 


3 Permanent Marking 
and Graduating into 
Metal Collar 


This multi-purpose Roll-O-Mark can be 
set up faster . . . tooled up easier . 

accommodates attachments more readily 
than any other marking machine. With 
all-pneumatic operation, no motor or 
separate power unit is required. Simply 
connect to the shop’s air line—air is used 
only when in operation. This multi-pur- 
pose metal marking machine offers many 


other advantages such as—5S” die slide 
stroke .. . open throat design . . . hand 
wheel for rapid table elevation . . . in- 


dependent control for set up. 





Whatever your needs for metal marking, 
Noblewest makes the machines, making 
dies, and work-holding fixtures for doing 
the complete job faster, better, at lower 


/eoeLewesy 
IMPROVED 
MARKING 























Model 50P1 


cost. And remember, Noblewest Roll 
Marking is permanently indented mark- 
ing—good for the life of your product. 
There is a Noblewest Representative near 
you. Write for new catalog. The Noble 
& Westbrook Manufacturing Company, 
17 Westbrook Street, East Hartford 8, 
Conn. 


A mark is only as 
good as the die 
that made it. 
Noblewest steel 
marking dies are 





precision made 
for permanently 
indented marking. 
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To cite percentages of increased 
production as is done in these 
articles is practically meaningless, 
because we do not know the basis 
of comparison. 

We do know, however, that the 
great majority, the masses in Rus- 
sia, are still unable to buy any 
of the everyday necessities as we 
know them, such as household ap- 
pliances, radios, television sets, 
up-to-date kitchens, and bath- 
rooms. If the industrial produc- 
tion is so great, why is it that the 
people can’t buy the things they 
need? I just don’t believe that a 
development or production engi- 
neer who is living in poverty has 
the capacity to conceive improve- 
ments in products or equipment 
as readily or competently as our 
American engineer who is living 
with these modern things every 
day in his life. 

It is, of course true that Rus- 
sia is turning out a great number 
of engineers and has a terrific po- 
tential of labor, but I think it 
is equally true that neither their 
engineers nor their workers have 
the capacity to produce competi- 
tively with our American engi- 
neers and workers. 

In my opinion, it is absolutely 
necessary to take a realistic ap- 
proach to the Russian industrial 
potential. It would be a sad mis- 
take if we underestimate the ca- 
pacity of Russian industry, but I 
do not believe that there is any 
danger that Soviet production will 
outstrip American production by 
1960 or even 1965. I would like 
to suggest that your editorial 
team be sent on an American tour 


Helpful Henry 
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Hoppe. 
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“Here, let me clean that off for you... 
oops!” 















to take a close look at American 
industry and its potential. 

J. Kleinoder 

Queens Village, N Y 


In the Reports on Russia, our 
aim has been, not to draw com- 
parisons between American and 
Russian industry, but to report 
what we have learned about So- 
viet Metalworking: its back- 
ground, its present position, and 
its hopes for the future. The claim 
that Soviet production and tech- 
nology will surpass that of the 
United States by 1960 was made 
by the Russians, not American 
Machinist. We merely reported it. 

Percentages of gain in produc- 
tion are admittedly less in/orm- 
ative than actual output- figures, 
but we have seldom been able to 
find out the concrete figures. 
Whenever they have been avail- 
able, we have used them, as in the 
Fifth Report (AM—Feb 11 ’57, 
p146), which discusses lathes 
and radial drill presses. 

Reader Kleinoder raises a good 
question when he asks why the 
USSR does not display its best 
merchandise at an important in- 
ternational trade fair such as 
Zagreb. We don’t know why. Once 
again, we are only reporting what 
our editors have actually seen, 
and in many cases photographed, 
in Russia itself—Ed. 


Orphan Machines 


In our machine shop we have 
three old lathes that were brought 
in here in 1921. They are: a Cisco, 
belt drive, 16 x 48 in., No. 481; a 
Rahn-Larmon, geared head, 18 x 
72 in., No. B-36-1; and a Rahn-Lar- 
mon, geared head, gap lathe, 20 x 
84 in., No. AG-27-3. 

As you can well imagine, these 
machines are worn out. One time, 
our company made an unsuccess- 
ful attempt to find out where they 
were made in order to get replace- 
ment parts. Then last summer, 
they had one of them rebuilt, but 
we still can’t cut a thread with it. 

Now, can you tell me: 

Who made these machines? 

What year were they made? 

Who originally bought them? 

What was their price, new? 

Stuart Holden 
Winter Haven, Fla 


We give up; our search has 
failed to produce results. Can our 
readers provide any information 
or clues?—Ed. 
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Provide Full Diameter Range 
To Maximum Capacity 


A multi-purpose tool of wide range 
for rolling machine screw threads, 
straight and taper pipe threads (in- 
cluding dryseal), annular rings, oil 
grooves, knurling and other cold form- 
ing operations. Eliminates secondary 
operationsbyrolling behind shoulders. 


e@For over 100 different single and 
multiple screw machines 

@ Adapters for more than 300 cross- 
slide applications 

e@ Easy to set up and operate 

@ Simple precision matching with pre- 
matched rolls 

eDovetail clamping arrangement 
simplifies setup by permitting head 
to be removed from adapter 


Series B 
Geared Type 


@ Self-compensating roll action 


FOUR STANDARD SIZES 





Complete *Pipe Thread Approximate Number of 
Model No. Diameter ae Common Screw Threads 
Range That May Be Rolled That May Be Rolled 





“B10 0-54" 7 ~ 80 
B13 1g" -13/, 6" 9 90 
B18 Y," 11,4" 15 105 
B 36 3" -2Y," 18 185 


*Straight and Taper Pipe Threads, including Drysea! (NPTF). 
Change may be made from Straight to Taper Threading by 
changing rolls only. No other equipment is necessary. 


ATTACHMENTS DESIGNED FOR SPECIAL APPLICATIONS 



































Attachments and Rolls for 
Straight Thread and Taper Pipe Thread 
In Stock—FOR IMMEDIATE DELIVERY 


REED SERVICE PERSONNEL AVAILABLEto assist with initial installation. Application 
and Operating Instruction Book supplied with each attachment. Complete satisfaction 
assured. 


Write for Attachment Bulletin B-1 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
WORCESTER 1, MASSACHUSETTS, U.S. A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 











PRECISION COMES EASIER WHEN 
TOOLS BEAR THIS NAME... Sfgrrerr 


Ever notice how your best men insist upon 


Starrett Tools at the crib... and won’t take any- 
thing but Starretts when they buy tools for their 
own kits? The reason is obvious . . . Starrett 
Tools sharpen their skill — make it easier to be 


accurate, 


If what you want is more and better precision 
work, get the habit of specifying Starrett. It’s 
such an easy way to please everyone and, at the 
same time, give the company an extra measure 


of quality and value. 


You'll find the Starrett name on a complete 
line of precision-made products — precision 
measuring tools, dial indicators and gages, steel 
tapes and rules, hacksaws, hole saws, band saws, 
band knives and precision ground die and flat 
stock. And Starrett Tools are always available 
through a convenient and reliable source of 
supply 
Distributor. 


your local Industrial Supply 


WHEN YOU MEAN PRECISION YOU SAY STARRETT 


102 
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NEW HIGH-PRECISION, LOW-FRICTION INDICATORS 
Featuring simple interchangeable construction with inter- 
changeable gear assemblies; easy reading, eggshell finish 
dials; no-glare Satin Chrome Finish on case; black bezel. 
The complete line with 140 models to meet all equirements in- 
cludes regular or nonshock types, balanced or continuous dials, 
jeweled or plain bearings, English or Metric graduations. 


caf AASB? A 
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NO. 167 STAINLESS STEEL RADIUS GAGES 


Made of stainless steel — rustproof and stainproof — satin 
no-glare finish. Each gage has five gaging surfaces for convex 
and concave radii. Available in six convenient sets. Handy 
gage holder also available. 


NEW MAGNETIC BASE INDICATOR HOLDER 
No. 657 with off-on push button for one-hand operation has 
universal adjustment including sensitive fine adjustment. 
Holds firmly to any iron or steel surface. Mounts any “‘Last 
Word,’’ No. 196 or No. 25 Series dial indicator. 


BIG NEW CATALOG NO. 27 


Athol, Massachusetts, U. S. A. 


WrOO4 AAwe yaw 


SINCE 1880 
WORLD'S GREATEST TOOLMAKERS 
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NEW “COLOR-IDENTIFIED” HACKSAWS 
New Starrett Hacksaws are color-identified for quick selec- 
tion and production-proved to give you the performance you 
need for any cutting job. Starrett also makes band saws, band 
knives and hole saws ... uniform quality from one depend- 
able source. 


NEW SAFE-FLEX® HOLE SAWS 
Use these new double-welded, shatterproof hole saws for 
cutting large diameter holes in metal, parce wood. Inter- 
changeable arbors hold a wide range of saw sizes. Shanks.fit 
portable power tools, lathes, drill presses, etc. 


PRECISION GROUND DIE AND FLAT STOCK 
Over 1000 sizes precision ground to Starrett standards of 
accuracy. Available in oil, oil and water, water or air harden- 
ing types. To save valuable man and machine hours, just ‘‘lay 
it out... and saw it out.”’ 


Describes and illustrates the complete Starrett line. 
Ask your Industrial Supply Distributor or write for free copy. 
Address Dept.C, The L. S. Starrett Company, 


ay 
THROUGH TOUR 


INDUSTRIAL 
DisTRisuToR 


MEASURING TOOLS AND PRECISION INSTRUMENTS 
ICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS + HOLESAWS + BAND SAWS + BAND KNIVES 
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Precision + Interchangeability 
= Availability 


ON NEW pvancv DIE SETS 































Danly leadership in die set 
distribution is made possible 
by the precision with which 
Danly sets are made. Precision 
makes Danly die set compo- 
nents completely interchange- 
able... parts can be stocked by 
branch assembly plants or dis- 
tributors throughout the coun- 
try and assembled for delivery 
in any of thousands of com- 
binations as standard die sets 
to meet specific tooling needs. 
No matter where you are, from 
New England to California, 
you get the same Danly preci- 
sion, the same broad selection, 
the same fast service. 












Leading industrial distributors and Danly branch assembly 
plants—located in all major tooling centers—stock Danly Die 
Sets for fast delivery. 






2100 South Laramie Avenue 
Chicago 5SO, illinois 


DANLY MACHINE 
SPECIALTIES, INC. 
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@ Soot news... PAU 


New type of steel “sandwich” plate developed in Germany consists of three thin 
steel sheets, with the middle sheet punched according to a certain pattern and 
point-welded at some places to the upper sheet and at other places to the lower 
sheet. Outside edges are then welded except at one point, where water is pumped 
in at high pressure—forcing the outside plates and distending the middle plate to 
form a rigid sandwich. For more on honeycomb, see p137. 


Following Republic Steel’s lead, practically all major U S steelmakers today are 
stopping short of the finishing reductions and coming up with %4-in.-and-under 
plate to (1) take up mill capacity unfilled by sheet orders, and (2) relieve an 
acute shortage in lightweight plate. 


Salaries of established engineers may be adjusted to hiring rates for new engi- 
neers if Boeing accepts proposals of a Seattle engineers’ group. In essence: es- 
tablished engineers would get the same percentage increases as the year-to-year 
increased cost of hiring engineer graduates. And the plan may be retroactive 
for those years when company engineers’ salary increases did not keep pace with 
climbing costs of hiring new talent. 


Mercury’s new “Super Mercury” will probably be called the “Olympian.” 


First free-piston turbine-engine-powered farm tractor, the “Typhoon,” is being 
tested at Ford’s Tractor & Implement Division. 


Russians are using super-pressure water jets to shape tool steels and dies. Water 
issues from jet at 30,000 psi at a 316.8 gallons per hr rate. 


Unofficial world record of 16,454 sfm cutting speed on steel has been established 
using ceramic tooling on a special Warner & Swasey turret lathe in a project 
conducted for that company at Ohio State University. A 13-in.-dia, 3%-in.- 
long blank of 1040 steel was cut at 0.011-in. rev to a depth of 0.040 in. Only one 
cut per tool edge could be made, however. 


Look for heavy tooling expenditures later on this year at Ford, which is still 
considered to be on a two-year model cycle. 


Joint government-industry project to increase accuracy of tolerances (goal: ac- 
curate measurement to 0.0000001 in.) is being undertaken by the National Bu- 
reau of Standards and Pratt & Whitney Co. 


British government has canceled support of the most powerful turbojet—the 
25,000-lb-static-thrust DeHavilland “Gyron.” It’s too expensive for Britain’s 
economy-minded government, so DeHavilland will carry on development alone. 
But the United States and France are very interested. 


Is the government channeling too many engineers into “Buck Rogers” projects? 
Donald Douglas of Douglas Aircraft thinks so: “In our striving to find the ulti- 
mate weapon of tomorrow, we should not neglect today’s weapons.” 


Tool wear studies on production equipment, using half-life, 24-hr Tungsten-187 
(radioactive isotope) is reducing contamination and disposal problems in ex- 
periments at the GM Tech Center. One microgram of tool material (worn off in 
1 sec) can easily be measured in the chips. 








@ | Spot index to major News, stories ... 
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On this Ex-Cell-O special Machine two stand- 
ard, hydraulically operated slides are mounted 
on a base with a transfer type fixture between 
them. The left slide, which supports the spindles, 
advances, and hydraulically operated chucks 
grip and rotate the parts. Then the right slide 
carrying the tools advances. Crankshaft oper- 
ations include precision boring a diameter with- 
in limits of +.0005”, holding the bore con- 
centric with main bearings, facing a surface 
square with main bearings, and chamfering 
an edge. Surface cuts are indicated in white in 
diagram at left. 














oe 


EX-CELL-O Special Machine Bores, Faces 
2 Crankshafts SIMULTANEOUSLY 


What an improvement! 

Automation equipment picks up fwo automo- 
tive crankshafts, places them in machining 
position, bores, faces and chamfers the flange 
ends simultaneously, and transfers them to the 
unloading position all in one automatic cycle. 
Building special purpose machines is an Ex-Cell-O 
forte. Manufacturers with problems in accuracy, 
production, and in combining numerous opera- 
tions, look to Ex-Cell-O. 

In return for this confidence Ex-Cell-O builds 
them special machines which quickly pay for 
themselves through substantial production in- 





creases, improved quality, and reduced unit costs. 


Whatever your plans for greater, more econ- 
omical production, they can be materialized at 
Ex-Cell-O. Your Ex-Cell-O representative will 
be happy to discuss them with you. 


EX-CELL-0 CORPORATION 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
CUTTING TOOLS © RAILROAD PINS AND BUSHINGS ¢ DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS * DAIRY EQUIPMENT 
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New mobilization plans... 


Major changes in the government’s industrial 
mobilization planning for war are shaping up. 
Idea is to bring plans in line with new military 
concepts which stress reliance on nuclear weap- 
ons and the probability of a short war. 


Up to now, mobilization plans have been based 
on the assumption of a prolonged industrial 
buildup to reach peak production in three years. 
Now the theory has been generally accepted 
that there may be no chance for an extended 
mobilization, that peak arms output must be 
achieved in just six months or less. This means 
more dependence on hastily stepped-up output 
from hot production lines—plants already pro- 
ducing military goods, and less or no reliance on 
conversion to defense production by idle plants 
or those making civilian items. 


So the Pentagon is knocking off at least 50% 
of full mobilization arms requirements. Insiders 
say, for instance, that initial mobilization plans 
called for production of 115,000 medium tanks 
in three years; the new plan is for output of only 
35,000. Plans for peak aircraft production under 
full mobilization are being scaled down from 
$42.5 billion annually to about $12.6 billion, only 
slightly less than double current plane output. 


Actually, these changes have been in the works 
for a long time. Last January, for example, the 
Air Force overhauled its own mobilization pro- 
gram, came up with a new “Industrial Produc- 
tion Readiness Policy” to (1) set the stage for 
squeezing out as many finished planes and mis- 
siles as possible in selected plants right after a 
general attack on the U S, and (2) cut down 
the time required to get increased output from 
individual plants. 


Now ODM and the other military services are 
following suit with a similar general policy. 
ODM has just issued a directive to all defense 
procurement agencies revising government-wide 
policy on “maintenance of the mobilization 
base.” Its provisions are vague, but the general 
theory jibes with the Air Force plans: that the 
mobilization program must stress preparedness 
for post-attack production of the most urgently 
needed arms in selected plants, that this could 
be accomplished by getting certain plants ready 
with spare tools and facilities in advance. 

A top official says the new ODM directive is a 
tipoff of more important changes in Pentagon 
mobilization policy. The planners have come 
around to where they have to reconcile current 
grandiose mobilization plans—still assuming a 
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Washington ... 


WW II-type mobilization—with the facts of new 
military capability. 


Squabble over productivity .. . 


Productivity has become a controversial, emo- 
tion-charged, politically-potent concept in 
Washington. The squabble started when ad- 
ministration economists noted that productivity 
—as measured in output per man hour—ap- 
parently rose less in 1956 than it has on an 
average since WW II. The Council of Economic 
Advisors pointed out in the President’s Economic 
Report to Congress: 

“The smallness of the 1956 gain (in productiv- 
ity) contributed to the rise in unit labor costs 
and, in turn, to the increase in prices.” 


Later, BLS Commissioner Clague made plain 
what every productivity expert in Washington 
acknowledges—that only the roughest sort of 
statistical tools are available for measuring pro- 
ductivity over the short run. 


Labor leaders say that blaming lagging produc- 
tivity rates for everything from rising retail 
prices to the squeeze on corporate profits puts 
the onus for economic troubles unjustly on to 
unions. They argue that productivity seems to 
have started a sharp upturn in fourth-quarter 
1956, that the trend is continuing. 

The trouble is over how to measure productiv- 
ity. Using the narrowest of common measure- 
ments—output per man hour of production 
workers in manufacturing—the 1956 gain seems 
to be either 2.5% or 1%, compared to a 4.5% 
per year average from 1953 through 1955. The 
2.5% gain for 1956 is indicated if the FRB In- 
dex of Production is used to measure output, a 
questionable method because the FRB Index 
itself includes an assumption about productiv- 
ity. The 1% gain is indicated if a production 
estimate devised by BLS—based on shipments 
of finished goods—is used. 


If all manufacturing workers are included—not 
just production workers—the productivity gain, 
of course, is lower. Estimates for last year range 
from 1.5% based on the FRB Index, to no gain 
at all based on BLS’. These compare with in- 
creases averaging 3.5% for 1953-55. Broadening 
the workforce to include all non-agricultural 
workers gives still a lower estimate for 1956: 
no gain in output per man hour at all, compared 
to 3% per year from 1953-55. 

With this as a backdrop, the government has an 
inter-agency committee at work to recommend 
more reliable productivity estimates. 
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PRECISION 
PERFORMANCE... 


To the figure skater, precision performance 







means executing the most difficult jump spins, 






spirals, counters, rockers, brackets and loops 






with faultless grace and apparent ease. 






To tap users, precision performance means 





production-line continuity, better threaded parts, 
increased tap life ... and BAY STATE! 










Bay State Tap & Die Company 







Mansfield, Massachusetts °*'? 


On the shelves of your local Industrial Supply Distributor 
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NEWS 


Detroit ... PHAM 


What does 1957 look like? 


With the critical winter season waning, what is 
in store productionwise for the auto industry 
for the remainder of the year? Will 1957 be 
good, bad or indifferent? 


Traditionally, automakers look to the selling 
spree that’s supposed to come in the spring of 
every year. That’s when output schedules are 
buoyed by a mad rush for New cars. 


But things could be different this year. Some 
hard-thinking Detroiters say that the old pat- 
tern of a big introduction spurt, a midwinter 
lag, a tremendous sales boom when the sap be- 
gins to run, and a before-new-model lag is no 
longer valid. 


Times, they say, have changed. Our economic 
level is different today. For one thing, today’s 
year-long constant advertising campaigns tend 
to level sales out through the year, with a pos- 
sible sag just before new models come out. As a 
result, some auto men can’t see a spring selling 
surge materializing from here on out. 


Other disagree, of course. They say that the tra- 
ditional spring spree, which was conspicuously 
absent last year, will return this year. By way 
of emphasis they point out that automakers will 
introduce “new” models (Ford’s convertible 
hardtop, Cadillac’s Brougham) to pep up sales, 
along with things like AMC’s fuel injection, new 
paint job ideas, lots of gimmicks. 


Second quarter looks this way... 


At General Motors: Chevrolet is lagging behind 
its 1956 pace, is unlikely to increase production 
to levels much above dealer orders—a move 
calculated to make its dealers happy. Then when 
the 58s appear, Chevvy will go all out with a 
car new from the ground up in an effort to 
establish sole rights to the No. 1 best seller spot. 


Buick still isn’t going full blast on production, 
but other GM nameplates are holding their own. 


Overall GM production April through June will 
run somewhere in the vicinity of 800,000 units 
—tacit admission of a 46% market share. 


Chrysler Corp is riding an unexpected boom of 
unfilled orders with a wild and joyous light in 
its corporate eye—so much so that Chrysler 
threw caution to the winds and admitted that if 
Walter Reuther hadn’t agreed to upping produc- 
tion rates, it never would have made it. 


That could go down in history as the year’s 
worst foul-up in industrial relations. Chrysler’s 
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violently anti-Reuther locals may make the com- 
pany sorry it ever brought the matter up. 


Anticipating $1 billion-plus passenger car sales 
for the first quarter, Chrysler will cut back 
slightly on second-quarter production as de- 
liveries begin to catch up with orders. April- 
through-June production will total about 335,- 
000 units, contrasted with first quarter’s 375,000. 
Chrysler’s current 20.4% market share is ex- 
pected to grow slightly in the next three months. 


Studebaker-Packard will shortly announce its 
first profits in a long time, along with news of 
the jelling of an arrangement with Mercedes- 
Benz of Germany. S-P sales are reportedly ris- 
ing and it looks like second quarter production 
will exceed the first quarter’s 


American Motors’ sales and production picture 
—indeed, its whole future as a factor in the au- 
tomotive industry—has been clouded by the an- 
nouncement that Miami financier Louis Wolfson 
is a very heavy investor in the company. 


As we go to press, Wolfson has reportedly said 
that he will offer suggestions to AMC on how to 
make more money, and has indicated that he 
won’t engage in a proxy fight. 

Current Detroit word is that at least two name- 
plates will be dropped from the AMC line: that 
the Rambler (the only salable item of the three 
AMC nameplates) may or may not be retained. 


Undoubtedly, Wolfson will move in with new 
ideas on management. He holds enough stock 
now (more than 250,000 shares) to exert a pow- 
erful influence. With his reputation for manage- 
ment, it is highly unlikely that he will coun- 
tenance retention of any AMC segment that is 
a financial drain—and the AMC nameplates are 
definitely that. 

You can also keep an eye to windward for a pos- 
sible merger of AMC (its losses make an attrac- 
tive target—taxwise) with another, non-auto, 
firm. 

Production schedules, of necessity closely geared 
to sales at AMC, will undoubtedly drop. 


The production outlook adds up to this: the in- 
dustry is still geared to, and aiming for, a 6.5- 
million-unit year. Production schedules for the 
second quarter are paced at 1,730,000 units. 
Significantly, second-quarter cuts are a way of 
life in the auto industry, but production cuts for 
second quarter 1957 are only 4.6% below the 
first quarter, and a solid 19.3% higher than sec- 
ond quarter 1956. That means auto people think 
1957 will be an excellent year. 
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THAN ON = WAY 


GIZZARD! 






THERE'S MORE 





TO SKIN A 


Power Gizzard Skinner Means Better Produc- 
tion for packers! Driven by a Master % H.P. 
Double Parallel Gearmotor, output speed 230 R.P.M. 


ANOTHER DRIVE REQUIREMENT MEETS ITS MASTER 


Motor Ratings..4% to 400 H.P. All phases, 


“But my drive problems are different,” you say, and 
right you undoubtedly are. Far as we know, this 
Master-powered Gizzard Skinner is unique. 

But here’s the point. America’s productive genius 
consists of the ability to analyze a problem, devise a 
system and apply power to it in such a way as to 
produce better results faster at less cost. And that 
problem we bet you’ve got! 

Let us help! Tell us the problem. From the drives 
listed here—or a combination of the required ones 
in one compact efficient unit—we'll deliver the goods! 
That’s just what we’ve done for many, many years, to 
an ever-enlarging cross-section of American industry 
jealous of the performance of their motor equipment. 


ELECTRIC COMPANY 
Dayton 1, Ohio 


Motor Types 


Power Drive 
Features.... 





voltages and frequencies, 
Squirrel cage, slip ring, syn- 
chronous, repulsion-start 
induction, capacitor, direct 
current. 
Open, enclosed, splash- 
proof, fan-cooled, explosion- 
proof, special purpose. 
Single -speed, multi-speed, 
and variable speed, 
Horizontal and vertical, with 
or without flanges and other 
features. 


Electric brakes (2 types) — 
5 types of gear reduction up 
to 432 to 1 ratio. Mechanical 
and electronic variable 
speed units—fluid drives— 
every type of mounting. 














Machine tools --- 


Metalworking frontier .. . 


If there is any one industrial area in the United 
States in which tradition is being dislodged and 
pioneering is being done in metal fabrication, it 
is southern California. 


The pioneering springs from necessity. The air- 
frame makers have rapidly been getting into 
the machining, forming and fastening together 
of metal alloys in which they have no experience 
to go on. It mostly becomes a trial-and-error 
process—and a very expensive one. 


But today, almost more than at any previous 
time, they are caught in a real squeeze because 
defense authorities cannot make up their minds 
exactly what to order and in what quantities. 


One thing can be said for sure: Air Force is in 
favor of jumping the speed of military planes or 
missiles up a lot all of a sudden. This poses a 
materials design problem and a serious produc- 
tion problem. 


Certain plane makers remark that such specifi- 
cations would mean redesigning every item that 
goes into the plane because of the all-important 
heat resistance factor. 


More than that, just what will the materials be 
like? All stainless? And if so, how is the materi- 
al to be machined? 


New methods must be found of achieving a new 
kind of precision “‘in parts shaped from difficult- 
to-handle materials like titanium, high-temper- 
ature steels, ceramics, and combinations of 
ceramics and metals,” General McNarney, presi- 
dent of Convair, declares. 


“Today we have no machine tools or processes,” 
he remarks, “with which to work many such 
materials adequately.” 


Despite all the uncertainties, the aircraft in- 
dustry promises to be a very good source of 
machine tool business this year. 


Distributors are optimistic... 


Distributors who attended the meeting of the 
American Machine Tool Distributors’ Association 
at Palm Springs are optimistic about the volume 
of new orders in the months ahead. Up to now, 
they report incoming business this year as brisk. 


Metalforming machine outlook .. . 
Builders of metalforming machines did a whop- 
ping business of some $300 million in 1956. 
Shipments went to almost all classes of con- 
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sumers, but the automobile people were the big- 
gest buyers, just as in metalcutting machines. 


Production got increasingly better as the year 
went on, though the main rise was in the second 
quarter over the first. The final three months 
was the best quarter of all, but only by a small 
margin over the third quarter. 


Press builders had so much business, especially 
from Detroit, that in a few cases they subcon- 
tracted entire machines to outside companies. 
An eastern manufacturer, for one, produced a 
sizable battery of presses for a midwest press 
builder. 


Orders for presses in the first quarter of 1957 
have fallen short of the same period a year ago. 
Most of the slack is traced to a reluctance of 
automotive customers to place orders at this 
time. Considerable optimism is being voiced, 
however, by certain builders who are now put- 
ting on the market newly-designed presses. 


One press maker declares that his new orders 
hit a low mark last September and have been 
climbing ever since. He feels that orders will 
continue at a good rate all year. He reports ex- 
port sales up materially, especially from Peru 
and Venezuela. He now is building presses to 
make steel kitchen cabinets in Venezuela. 


Automotive buying of presses has not stopped 
altogether—one builder reports an order for 
more than $1 million of presses. 


Press production, which attained such a high 
total last year, is still doing all right. One build- 
er says his shop is loaded tight through August, 
working three shifts seven days a week. He is 
subcontracting twice as much volume as is go- 
ing through his own plant. 


Another press builder is operating two 50-hr 
shifts, with output up 15% from the year-ago 
level. Backlog will carry current production 
rate up to middle of August. 


A third press builder is running at a rate 50% 
above the same period in 1956. Backlog varies 
from five to seven months, depending on the 
type and size of press. 


A fourth press builder states that he has enough 
business at hand to run the next five months. 
But he questions his ability to maintain his cur- 
rent rate longer than that unless orders increase. 
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invites your attention 


name the surface grinding job... Thompson has the 
machine 
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write for descriptive data ! 


Including a complete line of Truform, 
Hydrail, Twin Rotary 


and other special grinders 


for all sizes and types of work. 








Formerly only 15,000: 


NOW THREAD ROLLS LAST FOR 
100,000 PIECES AND OVER 


.reports Weatherhead Company 
of Canada, St. Thomas, Ontario 


The job is making ¥%” pipe plugs of 
B 1113 steel. Work is done on Davenport 
automatics, and the threads are rolled on. 

Using a competitive brand of cutting 
oil, Weatherhead had been getting only 
about 15,000 pieces between roll changes 
and found excessive wear on form tools 
and drills. Seeking improvement, Weather- 
head tested other brands of cutting oil 
including Texaco Cleartex Oil B. 

Results with Texaco Cleartex Oil B were 
so vastly superior that it was quickly 
adopted for production runs. That was five 
years ago. Since then, Weatherhead has 
been getting a roll life of 100,000 pieces, 
and greatly increased life for all tools. 

Texaco Cleartex Oil B is only one of the 
complete line of Texaco Cutting, Grinding 
and Soluble Oils designed to help you do 
all your machining better, faster and at 
lower cost. A Texaco Lubrication Engineer 
will gladly help you select the proper ones. 

Just call the nearest of the more than 
2,000 Texaco Distributing Plants in the 
48 States, or write The Texas Company, 
135 East 42nd Street, New York 17, N. Y. 


Texaco Products are distributed in Can- 
ada by McColl-Frontenac Oil Company 
Limited, Montreal 


CUTTING, GRINDING, 
SOLUBLE AND 
HYDRAULIC OILS 


. METROPOLITAN OPERA RADIO BROADCASTS EVERY SATURDAY AFTERNOON 
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What's ahead .-- inMetatworking (MO 


Let’s look at the record... 


In this era of scare talk and loose speculation 
over the immediate future of business, it might 
be well to take a look at the record. It’s right 
here at the bottom of this page, American 
Machinist’s Index of Metalworking Production. 


It shows that overall Metalworking output in 
February has declined just three points since 
December. And where was the December figure? 
At the highest level in peacetime history. Feb- 
ruary, a “declining” month on the books, was 
nine Index points above year-ago levels, nearly 
30 points above two-year-ago levels, and 40 
points above 1954’s post-Korea low. 

That by any standards means that 1957 is start- 
ing out as one of metalworking’s great, not just 
good, years. 

Nevertheless, there is no overlooking the fact 
that demand has softened in some major seg- 
ments of metalworking in recent months—nota- 
bly automobiles and appliances—and that this 
in turn has had its effects on all industry. 
Automotive sales as we go to press are running 
slightly behind those for 1956 and production 
schedules on some nameplates have been slowed. 
Accordingly, any setback in Detroit quickly 
makes itself felt among the suppliers of auto ma- 
terials, parts and services. 

The steelmakers, for instance, report that pro- 
duction is easing off on the more common items 
—sheet, strip, cold-rolled bars and forging stock. 
Ingot production is now running anywhere from 
95 to 99% of January 1 levels. But those items 
not in automotive industry demand, such as 
plate and pipe, are still at a premium. 
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The stamping industry, which depends upon the 
automotive and appliance industries for much of 
its bread and butter, presents a mixed business 
picture, with some shops operating at capacity, 
others dragging their feet. But here again it is 
noteworthy to see that those shops which have 
gone out after non-automotive and non-appli- 
ance business to tide them through the slow 
period report an increase in sales, rather than a 
decrease. One such shop has actually increased 
its sales and production 30% over last year. 


The stamping people are in accord with auto 
industry predictions that sales will pick up fast 
in the spring and that 1957 will wind up as a 
good (6.5-million units) year despite setbacks. 


Screw machine products firms are feeling the 
pinch from lessened auto and appliance sales 
and from a cutback in housing starts. Backlogs 
generally are down 15% from December levels. 


But what about the metalworking industries that 
aren’t geared directly to autos and appliances? 


e More orders were placed by industrial distrib- 
utors for production tools, supplies and equip- 
ment in January than in any month in history. 


e Resistance welder manufacturers report net 
January orders increased 73% over December. 


e Gear manufacturers did 10% more business 
in January than in December. 


In short, metalworking aside from its two great 
soft spots, is doing pretty well these days. The 
people in the middle of those two soft spots are 
very optimistic about a spring upturn. 

And this is the first week of spring. 


AMERICAN MACHINIST INDEX 


OF METALWORKING PRODUCTION 





BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 
FEB. JAN. DEC. JAN. 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total Index 179 180 182 170 





Machinery ....... 153 155 147 
Electrical 

Machinery ....... 214 218 196 
ny ¢ anki aia 05: 144 149 152 
Other 

Transportation ... 356 347 298 
Other 

Metalworking .... 140 145 140 
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AMERICAN MACHINIST IMDEXK 
OF METALWORKING PRICES 





FEB. JAN. DEC. JAN. 


Esti- Pre- Re- Year 
mated liminary vised Ago 151 - 
Total 





Index 151.4 151.1 150.5 141.5 





Metalworking 
Machinery ...... 174.5 174.4 160.9 


Other Machinery 


exc. Electrical .. 159.7 159.0 148.1 


Electrical 

Machinery ...... 152.0 151.4 137.8 
Fabricated Metal 

Preducts ....... 143.1 143.3 136.0 





Whats ahead -. in Business 





Is there really a squeeze on profits today? 


Favorite pastime today of business’s prophets 
of gloom is the search for “hot trails” leading 
to a recession or depression. But inevitably these 
hot trails have had a tendency to peter out into 
a haze of obscure reasoning based on little fac- 
tual information. 

A case in point is the widespread belief that a 
squeeze on profits, if it keeps up, can trigger 
U S business into a recession. There is undoubt- 
edly some foundation for this belief. It is not at 
all unusual to read this in a company’s annual 
report: ‘We chalked up record sales in 1956, but 
profits were down from 1955.” 

And it is true that the first three quarters of 
1956 showed a progressive decline in profit mar- 
gins. But the President’s Council of Economic 
Advisors has come up with evidence that the 
profit squeeze began to reverse itself in the 
fourth quarter and is still doing so. The reasons: 


increased sales and substantial price increases. 
There are other “hot trails” being followed eag- 
erly by the gloom-and-doom boys, too. They 
point to the drop in housing starts, to the pub- 
lic’s failure to beat down the doors of auto 
showrooms to get at the sleek 1957 models. 
But there is a tendency on the part of the pes- 
simists to overlook today’s larger economic is- 
sues, which are all to the good: 

e Consumer income is at an all-time high, and 
built-in wage increases will send it higher. 

e Retail sales are running at a high level (ex- 
cept for automobiles) and moving up. 

e Government spending (national, state, local) 
is at a peacetime high, is increasing constantly. 
e Business investment is breaking all records, 
despite over-publicized minor cutbacks. 
That’s why, as McGraw-Hill’s Economics Dept 
puts it: ““‘We think the business outlook is OK.” 


WEEKLY BUSINESS INDICATORS Latest Preceding Year 
Week Week Ago 
Business Week Index of Activity (1947-1949=100)* .................. 148.6 149.7 149.6 
Steel ingot operation (thousands of tons) ...............eeee00- 2,373 2,411 2,477 
Electric power output (million Kilowatt hours) ...................... 11,867 11,791 11,133 
Proguction of automobiles amitrucks ..... ..icdsevcdsbodasiescvcunee 171,409 172,816 165,403 
Engineering construction awards (Eng. News-Record—millions) ...... $ 412.3 $ 320.4 $ 648.9 
MONTHLY BUSINESS INDICATORS Latest Preceding Year 
Index of industrial production (1947-1949=100)* ..................0-- “146 147 143 
Index of durable manufacturers’ production (1947-1949—100)*........ 164 166 160 
Durable goods manufacturers’ sales, millions* ................eee000- $14,607 $14,507 $13,595 
Machinery manufacturers’ sales, millions* .................ccccceeces $ 4,237 $ 4,125 $ 3,691 
Durable goods manufacturers’ new orders, millions .................. $14,389 $14,544 $14,683 
Machinery manufacturers’ new orders, millions ...................05: $ 4,203 $ 4,054 $ 3,806 


* Seasonally adjusted. 
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Chief of Engineers say: 


“‘Heap big saving on die cost with 


T a S eal Val 
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Smoke out facts—plain to see 


that Chief makes sense! T-J Cutters plenty rugged. Raise 


um feed. Reduce um die cost. Follow trail of many tribes— 
use T-J for tough die sinking milling. Chief knows you 
will like! Sign treaty now for T-J Cutters. Good medicine 
for high production, lower costs! 


Yes, T-J makes the kind of he-man Cutters you need. 
Designed for speed, accuracy and long life . . . less 
breakage . . . more work between grinds! Made from 
an extremely high grade steel . . . properly machined ... 
scientifically heat-treated and accurately ground. Wide 
range of styles and sizes. Send smoke signal or write for 
new catalog No. 1055. The Tomkins-Johnson Co., 


Jackson, Mich. 
<= TOMKINS-JOHNSON 
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From Planes to Power Plants... 


Pump Shafts of Armco 17-4 PH 
Stainless Cut Costs, Last Longer 


Typical applications where unusual combination of properties of this 
special Armco Stainless Steel meets severe service requirements 


Te te a en 


In aircraft, power stations or chemical 
plants, pumps must be designed to give 
long, unfailing service even under 
rugged operating conditions. That’s 
why many designers of small hydraulic 
units as well as huge multi-stage, high- 
pressure centrifugal pumps, specify 
shafts made of Armco 17-4 PH Stain- 
less Steel. 

They know that this special 
precipitation-hardening stainless steel, 
with a typical tensile yield strength of 
180,000 psi, effectively resists high 
torsional and bending stresses. Its 
good fatigue strength plus corrosion 
resistance guards against early failure. 
In addition, a typical yield strength of 
110,000 psi at 900 F, and a low co- 
efficient of thermal expansion, assure 
performance according to design 
where operating temperatures reach 


the range of 900 F. 


ARMCO STEEL CORPORATION 


1067 Curtis Street, Middletown, Ohio 


Simplifies Production 
Besides its unusual combination of 
mechanical properties, Armco 17-4 
PH also offers outstanding production 
advantages. It can be readily ma- 
chined in the annealed condition, then 
fully hardened by heating at 850 to 
900 F for one hour and air cooling. 
This simple, low-temperature heat 
treatment eliminates scaling and dis- 
tortion. In most cases parts can be 
finish-machined before hardening. 

For parts in your products where 
conditions call for an extra-higk: 
strength material, consider the design 
and production advantages you get 
with Armco 17-4 PH Stainless. It is 
produced in bars, wire and billets and 
can be forged as well as cast. 

For complete information on this 
special Armco Stainless Steel, just 
write us at the address below. 


(oucy 


ARMCO DRAINAGE & METAL PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 


Ww 
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OF 


Back in 1934, almost a quarter of a century ago, 
the Internal Revenue Service issued a now-famous 
document known as Bulletin F. It set forth a table 
of useful lives for all kinds of standard production 
equipment. These lives, in general, were put as 15 
to 20 years or even longer, varying with the types 
of machines. 

Bulletin F was never intended, so the story goes, 
to be more than a guide to revenue officials in de- 
termining depreciation writeoffs. But it soon was 
accepted as the Bible. And it has retained that 
reverential standing with the revenuers through the 
ensuing years. 

Meanwhile national administrations have come 
and gone. Today’s machine tools—in design, pre- 
cision, production performance, automatic opera- 
tion—bear slight resemblance to those of the 
depression era. 


Many kinds of machines... 


now in use were not even in being then. Today an 
increasing number of machines become obsolescent 
much faster than they formerly did, making their 
useful lives much shorter. 

Bulletin F long ago became an unrealistic doc- 
ument as a result of these developments. More 
than that, the application of its tables became in- 
equitable to manufacturers in writing off their pro- 
duction equipment. It also encouraged them to hold 
onto outmoded, high-cost machines long after their 
useful lives had expired. Thus progress was 
thwarted. 

Even as recently as several months ago, a sur- 
vey among capital goods producers showed that 
almost half of them felt that present methods of the 
Internal Revenue Service for determining service 
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PRODUCTION * 


Speak Up About Bulletin F 














ESTABLISHED 1877 








life of production equipment are not satisfactory. 

After being pounded and hounded for years, the 
Internal Revenue Service, recognizing the validity 
of the criticisms of Bulletin F, has recently sus- 
pended its operation until a new and more realistic 
set of suggested rules could be formulated. For 
this action, Internal Revenue deserves a big vote 


of thanks. 


An advisory group... 


of five experienced men has been created by In- 
ternal Revenue to study and recommend a revision 
of Bulletin F to bring it into line with the times. 
The public is being invited to submit suggestions 
and comments that might contribute to an up-to- 
date, eminently fair Bulletin F. 

Some manufacturers have argued that no good 
excuse exists for keeping Bulletin F at all. It 
should permanently be relegated to oblivion. Be that 
as it may, the fact remains that Internal Revenue 


has no intention of doing away with it. The only — 


sensible course, then, is to work toward the best 
possible revision. 


All of the foregoing... 


is leading up to the suggestion that if you do not 
like Bulletin F and if you have any ideas about how 
it should be altered to meet today’s requirements, 
now is the time to speak up. 

The Internal Revenue Service will welcome con- 
structive recommendations. Send along facts and 
figures and concrete examples as much as you can 
to support what you advocate. Remember that the 
new Bulletin F will have a profound effect upon 
how fast you will be able to write off your new 
machines, 


inate. Foe EDITOR 
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minutes to 4 minutes at Keco 
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Press A 


Straight-line > 
production .. . 

. . of a single part through a 
small press dept offers no seri- 
ous problems 


Flow of two parts... 
. .. through the same dept, but * 
in different sequences, sets up 
distinct problems of machine 
arrangement 


Press A 








Press 8B 


Press 8 


Make the right plant layout . . mathematically 


Here’s an easy way to rearrange a department to 
insure that work in process travels the minimum 
distance, even if many different parts are produced 
on only a few machines 


PETER C NOY, 
CANADIAN GENERAL ELECTRIC CO LTD, BARRIE, ONT 


Most manufacturing areas are arranged by size of 
the machine, rather than from the viewpoint 
that there is a correct place for each machine, de- 
pending upon the number of times it will be used 
in processing. Generally, the small presses will 
be grouped together, the dawing presses together, 
and so on. Sometimes, an attempt is made to fit 
the machines to the process, this being done more 
frequently as the number of different parts pro- 
duced in the department becomes smaller. 

However, when the number of different parts 
produced is large, the complexity of the problem 
appears overwhelming and machines are arranged 
to suit the larger and more troublesome parts, 
even though the total of the smaller parts, with 
perhaps less operations per part, may really be 
the greater problem. 

In the automotive and other high-production 
industries it has been found possible to group 
presses more advantageously, because produc- 
tion is such that a particular press must operate 
full time on one job. If this job has more than one 
operation, it follows that there must be a line of 
presses as close together as possible. This is, of 
course, the maximum in efficiency. But how can 
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this be done when there are perhaps 300 parts, 
some with as many as ten operations, and a scant 
15 presses to do the job? 

However, we know that if we move just one 
press we have made the work travel a farther 
or shorter distance. The trick lies in finding an 
easy way to tell what effect any move will have. 

In a punch press department, the parts are 
usually carried between operations in lift-truck 
boxes, or in pallet loads. The method described 
below takes this into account, but can also be 
used where parts are moved singly. 

Consider the following simple case. In Fig 1 
we see a small punch press department and the 
flow lines of a part through it. This part flows 
in the best manner possible, and the total dis- 
tance traveled is the minimum practical. The part 
has three operations and is finally weighed on 
computing scales and dispatched to assembly. 

In Fig 2 we see the same area producing two 
other parts. These parts cannot go to press A 
first, press B second and so on. It happens, as 
usual, that press A, is largest and is needed for 
the larger dies, press C for the smaller. These 
physical limitations are the rule rather than the 
exception and so we are faced with the problem 
of arranging the presses to insure a minimum to- 
tal travel of all parts through the department. 

In this simple case we could apply all the com- 
binations possible but suppose we were dealing 
with 300 parts with their various number of oper- 
ations, and with 15 presses. The number of pos- 
sible combinations would be too large to deal with. 

Further, we must add a complicating factor, that 
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Make the right plant layout . . . mathematically 


is, the number of parts in a unit load. Total produc- 
tion requirements are also important, and these 
weighting factors must be considered. 

The method that has been developed becomes 
more valid as these figures become larger and, in 
no case, however complicated the figures, are the 
calculations too long to be practical. 

Looking at Fig 1 and 2 again, we must find a way 
to mathematically express the flow of material. Let 
d be the total distance traveled by one part in proc- 
ess. “Tet y be the number of parts per unit of time, 
say one year. Let n be the number of parts in a sin- 
gle load. 

Then y/n will be the number of single loads 
(henceforth called boxes) in one year, and dy/n 
will be the number of box-feet per year, or the 
number of feet a lift truck must carry loaded boxes 
in one year. 

Then dy/n is the whole total of box-feet per year 
of all parts through the department. It is obvious 
that when this last figure is at its lowest practical 
value, we have the best layout. 

The quantity d, feet traveled per year, is a func- 
tion of the position of the press and the demand for 
this press in each possible position of any layout. 
If the demand can be found at each position in the 
layout, we can define the best layout. 

As a practical example, suppose we have to pro- 
duce the parts shown in Table I. At the left is the 
name of the parts, and opposite the part concerned 
are the operations that each must visit, in order. 





TABLE | 
n y 

Cinch Arm A CF GBD Com F C Com Deg 5 150 
Lever End C F B G Com F Com Deg 3 150 
Pivot A G BF Store Com F C A Com 1.4 350 
Side Guard G ACB Store D F D Com Deg 4 75 
Retainer . AC BFE Com F Store 3.2 160 
Bottom Plate B Com A Store D F C Deg Com 0.75 200 
Baffle F C A Com D Store F C ; 0.50 200 





TABLE IL..DEMAND-POSITION VALUES 










































































1'[2]13/4/]5{[6{7]| 8619 § Tot 

A 525 | | 360| 200 350 1435 

8 200] 350 | 225[ 310 1085 

C 150 | 225 | 200] 160 700 400] 1835 

fr} iss 150| 275 | 200] 75 700 

F 150 | 200] 500 1085| 150] 360 2445 

G 420] i50] 150 720 

Compute 200] 700 160 | 375] 5i6 |} 195! 

Decrease | 200} 99 |] 299 

| Store oes 200 50 || 875 
TABLE Ill 

Part op ? y n y/n 

Cinch Arm deg. 150 5 30 

Lever End deg. 150 3 50 

Pivot com. 350 1.4 250 

Side Guard deg. 75 4 19 

Retainer store 160 3.2 50 

Bottom Plate com. 200 0.75 266 

Baffle Cc 200 0.50 400 
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Floor plan of dept... 

. regardless of shape, must be marked off into numbered 
areas, the number approximating the arithmetic mean of the 
operations per part 


That is, taking the Cinch Arm, the part first goes to 
press A, then to press C, then to press F, and so on. 
“Com” stands for compute, “Store” stands for a 
storage area, and “Deg” for degrease. At the right 
are the quantities n and y; respectively, the number 
of parts per box, and the number of parts required 
per year, in thousands. 

The next thing we need is a scale drawing of the 
area available. In the example, Fig 3, it is an L- 
shaped area, to show that the system works regard- 
less of the shape of the area. 

The next step is to mark out the area into smaller 
areas, starting where the raw material enters, and 
working toward the exit. The number of divisions 
selected (in this case nine) should be close to the 
arithmetic mean of operations per part. In this 
example we have selected nine areas because we 
have 63 operations and seven parts, making the 
arithmetic mean of operations 63/7, or 9. 

The next step is to make a table (Table II). The 
vertical columns represent the nine areas; the dif- 
ferent machines are indicated in the horizontal col- 
umns in any order whatever. 

After this refer to Table I and count the last op- 
erations of each successive part. These are: de- 
grease, in the case of the cinch arm; degrease for 
the lever end; compute for the pivot; degrease the 
side guard; store the retainer; compute the bottom 
plate; and press C, for the baffle. Writing these down 
in order, we have the arrangement in Table III. 

Then we calculate the quantity y/n, the number 
of boxes per year, and place this in its proper place in 
the charts, Table II, under the vertical column 9, be- 
cause it is the last operation group, and we wish all 
work to end as close to the end of the area as possible. 

The sum of the y/n quantities for degrease in the 
last operations is: 30 + 50 + 19 = 99. Similarily, 
sums for the other operations in the last position are: 

Compute 266 + 250 = 516 
Store — es 
Cc = 400 
These are all placed in their proper places in 
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vertical column 9, in their respective horizontal 
columns. The rest of the nine positions are calculated 
and placed in their respective horizontal columns. 

It is not necessary to put these down as shown 
in Table III. A simple calculation is all that is neces- 
sary, and the quantities y/n, once calculated, are 
ready to use as they crop up elsewhere. 

A complication that may occur is when the num- 
ber of operations on one part differs widely from 
the rest. Consider a part having 12 operations, and 
another having only three. Obviously, as we work 
from position 9 to position 1, there being only three 
operations on one part, we may be attempting to 
put it in a position in the layout that it may not 
best occupy. That is, we are considering the part 
to be best started toward the end of the department 
area. The main thing is to avoid backtracking, so 
we can make up a chart as shown in Table IV. It 
will be seen from this that the positions for part 2 
have been spread, and those for part 1 have been 
compressed. This means that the layout will be best 
for part 2 to have its first operation near the start 
of the department, its second near the middle, and 
its last toward the end. If such an arrangement is 
used, then “Compute,” the second operation of part 
2, would be put in col 5 on a chart of the type shown 
in Table II. 

When the number of operations is predominantly 
the same, it may not be necessary to do this. But 
look out for parts with substantially more or less 
operations than the average and which have a large 
y/n value. 

Note that in Table II, the figures in col 1 are 
larger than can be accounted for by the above meth- 
od. This is because the cinch arm has 11 opera- 
tions. Because the main concern is to keep the work 
moving through the department, the first three 
operations have been grouped in this case and called 
one. When the method has been tried in a couple of 
cases, the reasoning behind this will become clear. 

The next step is to calculate from the table the 
proper position for each machine in the department. 
To fully understand this, we must understand that 
the figures in Table II are demand factors, propor- 
tional to the number of boxes per year at each op- 
eration. Thus, at operation A, position 4, the demand 
is 200; and at operation A, position 6, the demand 
is zero. 

To understand this, take operation 9, for instance, 
and draw a graph of the demand factors in each 
floor position, as shown in Fig 4. This shows that 
there are two well defined areas in which this press 
is in demand. If it were possible, we should provide 
two presses of this type, group positions 1 to 4, and 
place one such press at the mean. We would also 
group positions 5 to 9, calculate the mean, and place 
another here. However, as we are more often than 


TABLE IV 





Part 1 HCom 
Part 2 Com 
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Demand-factor graph... 
. made for demand at each position indicates areas in which 
a particular machine is in maximum demand 


not bounded by physical limitations, we will con- 
sider it necessary that we have only one press. 

The arithmetic mean, then, of this position-de- 
mand is: (from Table II) 

(150 x 1) + (200 x 2) + (500 x 3) + (1085 x 6) 
+ (150 x 7) + (360 x 8) 
2445 
= approximately 3.9. 
This press must therefore be placed as near as pos- 
sible to 3.9 on our floor area, Fig 3. 

In a similar way, the rest of the positions are cal- 
culated and the results arranged in order of impor- 
tance. This order is simply the order of magnitude 
of the totals. Since F has a total of 2445, it is ob- 
viously the most important machine and, in case 
of conflict for position with another press, it must 
be placed first. 

It could be said that we must find a proper placing 
of two conflicting presses by comparing their de- 
mand-position values in some quantitative way. 
However, physical limitations will far outshadow 
the small gains to be obtained by going any further 
into theory. Let it then be enough to say that we 
will place those presses with the highest demand 
values first, and then put the others as close as 
physical possibilities will permit to their correct 
demand-position mean. 

The operations in their proper order of impor- 
tance and showing their proper positions are: 








Demand-position 
mean 

F 3.9 
Compute 6.5 
Cc 5.6 
A 3.6 
B 2.7 
Store 5.0 
G 1.8 
D 5.3 
Degrease 8.5 


Operation 
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Suggested layout... 
. . « developed after demand-position investigation will insure 
minimum travel for all work to be processed 


Fig 5 shows a possible layout. The presses are 
shown here all on one side, and press D is out of 
proper position to make room for the storage area 
and the computing station. It is not the purpose of 
this article to go into the arrangement further. We 
have clarified the problem, and from here on physi- 





cal limitations will make the rest of the layout. The 
basic idea of the layout has been defined, and from 
this point on it is up to the men involved in the de- 
partment to work from this basis toward the most 
practical grouping of the machinery. 

The most usual situation one is faced with, how- 
ever, is not in making a layout of a new department 
from scratch. Most layout problems are the result 
of people realizing that the present layout is not 
what it could be. By an adaptation of this system, 
we can evaluate any proposed change in the posi- 
tion of machines. 

Suppose, for instance, that we have a machining 
department engaged in machining three different 
parts. As this is an intermittent operation (because 
it is necessary to change tooling) we must have a 
reasonably good storage area in the best position 
possible. The present layout is shown in Fig 6. 

The line is for manufacturing a motor frame with 
two mating parts. Castings come to the area on pal- 
lets and, after the first operation, are put into card- 
board containers. The problem is to rearrange the 
department to effect a saving, and to show what the 
saving will be. 

The first thing is to find out the number of feet 
per year traveled at present. This is done by laying 
a grid over a scale drawing of the department. In 
this case the grid represents 4-ft squares. The op- 
eration sequence is then traced and the number of 

















a 
Layout... « 
of a conventional machining dept for 
three parts, in which machines A, B, 











Drit/ 
press 











and D cannot be moved, can still be 
improved for increased efficiency 
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Improved layout. . . F 
. results from study of distances 
traveled, as shown in Table V 
Fig.7 
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feet traveled is recorded by counting the grid lines 
the part passes. The calculation is shown in Table 
V. 

To explain this, consider the motor frame. From 
the starting point in Fig. 6, the part moves past ap- 
proximately two grid squares to reach lathe A. From 
lathe A it moves past about 6 grid lines to reach D. 
Of course the actual distance could be scaled off, 
but the grid system is quick and easy to use. Then 
d, or the distance a box travels through the depart- 
ment is the total of these figures times four, since 
the grid squares are 4 ft. 

The production per year is y, and the number per 
box is n. As we are interested in more than a ratio, 
y is treated as 65,000, the actual quantity. 

A note here on the units used in the examples: 
It is immaterial if the units are changed. We can 
call y the number per year, day, or hour, and n, if 
it happens that the parts are moved individually, 
can be called 1, in which case the expression dy be- 


n 


comes simply dy. 
When the quantity dy has been calculated, it is 


n 
only necessary to find the best layout, as before. 

As we have two parts with six machines, and one 
with four, we will spread out the third part as shown 
in Table VI. We will call D the third last operation, 
and Store, the fifth last operation, as was explained 
previously. 

However, suppose that in this layout we cannot 
move the mill, B, the lathe A, or the lathe D. The 
reasons for this may be many, and it may often hap- 
pen in layouts such as this that we cannot change 
part of the layout. 

We therefore need not take these into account 
in our calculations. It is quite obvious that we can- 
not change the start or the ending position “Out”. 
We therefore make up a chart (Table VII) similar 
to Table III and from this we establish: 


se 5400 4 
5400 
(2800 « 5) 

sore = - 9070 


=@ 


627 
SS ae 
,_ 5400 x 2 
5400 
(7800 x 6) + (870 x 5) 
3670 


— & 


~s = §:75 


870 x 2 
Sy. tale 
Arranging these in order of importance: 

Store 3.6 
F 4 
G 2 
c 5.75 
E 2 


These values are used as the basis for the rear- 
rangement. One likely layout is shown in Fig 7. The 
saving per year is then calculated, as in Table VIII. 

From this, we see that on the existing layout 
Table V, we travel 739,000 box feet per year. The 
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TABLE V 





d dy 

(Feet)n y n 

Motor Frame 

Grid squares 
Rear cover 

Grid squares 
Top cover 

Grid squares 


88 12 65M 475200 
108 75 65M 94000 


60 23 65M 170000 
total 739000 





TABLE VI 








5 


D 
¢ 
Store 





TABLE Vil 








TABLE Vill 





Motor Frame 
= 21 84 12 65000 455000 
Rear Cover 
= 15 60 75 65000 52000 
Top Cover 
= 13 52 23 65000 135000 


total 642000 





new layout cuts this to 642,000 box feet per year. 
This is a saving of 97,000 feet per year, or nearly 
18 miles. So the move is worth while. 

The obvious extension of this method is to apply 
it to punch press departments in which the presses 
are movable. The tendency toward this type of de- 
partment is growing, and yet it is more difficult to 
move the presses into their correct positions than is 
at first thought. 

Actually, the problem is the same. We have a mul- 
titude of parts and a few movable machines. How do 
we arrange the machines to best do the parts we 
plan to make? 

In this case it is necessary to plan the quantities 
to be produced, and use the method on this short- 
term group rather than on a year, as was shown 
in the examples. 

Mathematics will never, as some men presently 
fear, displace the ingenious man who knows in- 
timately the processes with which he is concerned 
but the ingenious man is always thankful for new 
methods and fresh approaches. The procedure de- 
scribed above is offered as precisely that, not as a 
cure-all. The author welcomes any comment on the 
context or application to this method. 
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These three hob profiles handle all gears with 15 to 54 teeth, split up from 15 to 22, 23 
to 34, and 35 to 54. Theoretically, gears with different numbers of teeth should be cut with dif- 
ferent hobs, but these designs blend chamfers into active areas. Reduced hob inventory saves money 


More Gearcutting per Dollar 
with Unground Hobs 


Dana Corporation cuts gears for trucks and other commercial vehicles at its To- 
ledo plant, and uses formed cutters that are accurate, but not ground to final 
shape. This alone saves about 18% over form-ground hobs. Another cost sav- 
er is close control of the actual amount of stock removed when hobs are re- 
ground, Optical inspection shows how much must be taken off. Taking this, 
and no more, saves 20% in hobbing costs 


GEORGE H DE GROAT, a iate editor 


Gear-cutting machines are Gould and Eberhardt 
high-speed, single-spindle units that form both spur 
and helical running gears in large lots—semi-mass pro- 
duction. Cutters are single-thread and accurate, but un- 
ground. Depending on pitch and size, only 0.004 to 
0.008 in. stock, measured over pins, is left for shaving 


Basic hobs for 6-pitch, 174° PA transmission run- 
ning gears are protuberance, semi-topping types that 
generate a chamfer on the top edges of the gear teeth. 
Each basic hob, made by Star Cutter Co, is made in 
l-h and r-h styles to permit cutting ]-h and r-h helix 
gears with hobs of the same direction 














Involute and straight splines are also cut with un- 
ground hobs; on horizontal Barber-Colman machines. Two in- 
volute splines on the illustrated transmission shaft are 6-pitch, 
20° PA, and the straight-side spline has 10 teeth. No tooth- 
finishing operations are necessary after the SAE 8625 heat- 


treated and forged shaft has been hobbed 











TOOL # HOB # PITCH 


















Amt 
c 





After 
Gri 


#Sp1| Mach 
th 


Date Before 
& § 





REMARKS ON BACK 
NUMBER OF PARTS 


Number| DAYS 











































Optical inspection 
of each dulled hob 
indicates how much peel- 
back is present; then num- 
bered card matching that 
hob is filled out to show 
how much stock to remove 
in sharpening the hob. 
Card becomes permanent 
record for the hob, and 
will show history of stock 
removed at each sharpen- 
ing. Card system tends to 
show up excess wear im- 
mediately, and _ indicates 
trouble at a machine 


Hydraulic high-speed hob 
sharpeners, rebuilt by Star Cut- 
ter Co, have precision spindles and wet 
grinding equipment. They have reduced 
sharpening time and improved cutting- 
face surface finish 





“Erector set” production line 


Machine bases, with heads positioned around them, gives North 


ney 


eteteess ie 


* & 


# wall y 


More than a year ago, initial machines of this line were 
designed and built. The principle has proved so successful that 
several parts are made this way. Here is the major setup for the 
main center-section spar on the F-100, Super Sabre day fighter. 
This is a heavy aluminum forging requiring drilling, milling, 
spotfacing, and like operations, principally on the ends. In the 
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machine in the foreground (and on our cover), the forging is 
clamped in a fixture that can be indexed about a pivot at one 
end. Machining heads spaced around the arc perform the various 
operations in turn. Included is a duplicating setup (left) that 
mills the pivot end while other operations are going on 
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speeds design changes 


American Aviation, Inc, Los Angeles, flexibility with low costs 


Layout of the headson the indexing machine is perhaps clearer in this view taken from above. Note that two heads work op- 
posite ends of the forging in position 1, a single head in position 2, and two heads again in position 3. The duplicator can be cycled 


in separately as desired. Additional heads can be added if needed, of course 


A more familiar type 
of setup is this one, with three 
air-drilling heads placed for 
angular holes and two mo- 
tored heads drilling from the 
ends. The base is a standard- 
ized flat-top table, so fixtures 
and tools can be reset in a 
few hours 


PLEASE TURN PAGE 
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Milling operations can be done simultaneously at five points by 
these plug-in heads, each with its own 3-way adjustment and feed. 
These heads are Master “lathe converters,” designed for milling on a 


Another mixed-type setup is this vertical one, 
with two air heads and a conventional drillpress head, 
all doing counterboring operations. Here, again, the fix- 


tures are readily movable lathe 


“*Erector-set” production line .. . 





Line milling of top and bottom on the forg- 
ing is done on this hydraulic-feed fixture, which pass- 
es twin Romulus duplicating heads. Guided by 
templets, they can follow part contour as it is fed 
past them 


Only hand operation on the line is this trun. 
nion-fixture setup for routing the upper surface ol 
one web. It could be done automatically, but varia- 
tions in design and low cost of this method have not 
yet justified it. There are also several conventional 
setups in processing this part, but they are not shown 
here because they reflect familiar practice 
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New ideas speed Chevrolet production 


New techniques developed at Chevrolet’s Cleveland plant for speeding production of 1957 automo- 
biles were reported on in a recent issue (A4M—Oct 22 °56, p 137). Here are three more ideas which 


have been adopted to improve production 


1... Special nuts 
are eliminated .. . 

in sheet-metal assemblies with this 
construction. | Embossed section 
around a pierced hole provides mate- 
rial for projection-welding a stand- 
ard nut to a part. Previously, nuts 
were dimpled for this operation or 
were made with bosses to facilitate 
joining to sheet metal 
































2... Bar-stock scrap ends... 
can be shorter with this Chevrolet 
development for use in automatic bar 
machines. Pusher collet is equipped 
with three fingers that collapse into 
the walls as bar is fed through, but 
grip the end closer than an ordinary 
collet does. Scrap ends ordinarily 
about 6% to 7 in. long are thus re- 
duced to 3% in., amounting to con- 
siderable materials savings in high- 
volume production 
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Bee Automatic checking .. . to close an electrical circuit. The center bar is a few thou- 
for straightness of tubes eliminates previous necessity for 100%  sandths in. lower than the rails, so that a bent tube contacts it, 
check at straightening machines. Because only a portion of the closing the circuit and exciting a cylinder to open a trap. Bent 
tubes actually need straightening, the majority were put into tubes drop through the trap and are delivered to straightening 
the machines without need. Now tubes roll across a table on machines. Straight tubes that do not contact the center bar 
two rails where a center bar, insulated from the rails, is used skip the operation 
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Deburring makes 

this much difference . .. 
on 3%-in. spur gears. Time was 
12 sec per side 





Two little machines deburr gears 


DICK J WEAVER, mfg methods development dept, transmission operations 
ALLISON DIV, GENERAL MOTORS CORP, INDIANAPOLIS 


Hand deburring is a wasteful operation, but it is difficult to 
mechanize. In a plant where many special deburring ma- 
chines have been installed for large production orders, 
equipment to deburr short runs had to be inexpensive, ad- 
justable, and easy to operate . .. in short, just what these 
machines are. 
Deburring is not precise, because the chamfer angle var- 
ies from tooth tip to root as the grinding wheel rises and 
falls, following the gear contour. But results are better than 
hand work, at that. Deburring is done just before final gear 
shaving, so any burrs left from the deburring operation are 
removed later. 
Costs have been reduced. In some cases operators of 
nearby hobbing or shaving machines can handle deburring; 
in any case, the machines have short cycle times. Also, the 
machines cost little to build. 
Wheel life is from three to four hours on small gears. . . . P 
Wheel dressing is not necessary because the varying con- Machine is semi-outomatic . . . 
5 timed for full gear rotation by means of powered turn- 
tours of the gears keep the wheels dressed. 





Larger deburring machine .. . Grinders flip out of the way... 

has two pneumatic grinders working at same time to get when large gear is loaded on machine. Arms that carry 
top and bottom edges. Wheels are nylon-reinforced, 80-grit, grinders are counterbalanced by air cylinders, and can be 
and 3 in. in dia. Gear rotates slowly to prevent wheel adjusted for different gear sizes. Cycle time for 30-in. 
bounce; sits unclamped on nesting fixture gears is 75 sec 
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Practical Ideas... 





Shaper Substitutes For Press 





. 4 
Stop Bushing Vaan 
— oe 4 i 


Some time ago when I needed a press to cut a large 
quantity of rod I found all our presses tied up. It 
was then that I designed this unconventional cutoff 
fixture to be used in a shaper. 

The main body of the fixture is a square plate 
drilled to receive a drill bushing through which the 
rod is fed. Another hole is drilled and tapped for 
a stripper bolt, providing a fulcrum for the cutoff 
blade. A rod to carry the adjustable stop is fixed 
in a convenient location. 

The fixture is secured in a shaper vise. The ram 
of the shaper is adjusted for length and location of 
stroke. The cutoff blade is loosely held in the tool- 
post with the toolpost screw left idle. The stop is 
now set to the proper rod length and the cutoff fix- 
ture is ready to use. 

The operator keeps feeding the rod against the 
stop while the shaper runs continuously. Speed at 
which the rod can be cut is limited only by the op- 








erator’s ability to feed. 
George A Jonas, Glen Oaks, NJ 





Floating Chuck Speeds Setup 


A runout, however slight, is in- 
evitable with work mounted in a 
three-jaw chuck. This is a situation 
that can’t be tolerated in grinding 
work, where it sometimes is neces- 
sary to set up a job just to remove 
0.001-in. or less. 

My method of assuring concen- 
tricity deviates from normal prac- 
tices, but has worked fine in 
external and internal grinding as 
well as on light turning. 

The chuck is mounted on an 
adapter plate as usual, but with 
1/32-in. clearance between the dia 
of the boss and the undercut on the 





Clearance 


Eas 

















back of the chuck. The mounting 
holes are also given additional 
clearance whether the screws are 
inserted from the face of the chuck 
or through the adapter plate. This 
provides a means of adjusting the 
chuck to within 0.0002-in. concen- 
tricity. 
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The mode of procedure would 
then be to mount the work-piece in 
the chuck, correcting it longitudi- 
nally with the help of an indicator. 
With the indicator still in contact 
with the work, the chuck is slowly 
rotated and the high-spots equal- 
ized by tapping the side of the 
chuck with a biock of lead. 

The correcting is done while the 
screws are merely nipped. When 
the desired position of the chuck 
has been found, the screws are se- 
curely tightened. 

This approach has also been used 
with good results on square pieces 
with a four-jaw chuck, but very 
little of that work comes along 
lately. 

John A Kramer, Detroit, Mich 


Simple Tester Checks 
Fluorescent Starters 


Although old fluorescent fixtures 
using starters are on their way 
out as they are replaced by the in- 
stant or rapid starting lamps, there 
are probably millions still in use. 
It is to the maintenance men of 
such fixtures that the illustrated 
tester should be of value. 

Much of the trouble with these 
lights can be traced to the starter, 
but definite blame is not easy to 
establish without some means of 
checking them. I have made this 
tester for use in our shop, and it 


has eliminated the guesswork for 
me. 

A small chassis or box was made 
from sheet metal for mounting of 
the parts. Two holes were punched; 
one to take a porcelain receptacle 


Starter 
receptocie, 


| oe) ¢) HOV AC 
a 


for a 7% watt lamp, and one for a 
starter socket. These were wired 
in series with a line cord and con- 
nected to 110 v AC source. 

To test a starter the lamp is 
screwed into its receptacle, and the 
starter placed in the socket. A good 
starter will not light the lamp, but 
a bad shorted one will cause the 
lamp to glow. 

Charles W Shutt, Alma, Mich 
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Practical Ideas 





Circle Cutter Is Powered By Hand 


Backup disc ” 


We have several circle cutters in our shop which 
we use in a lathe or drillpress. Attempts have been 
made to use them in a portable electric drill when 
the job couldn’t be moved, or when it was too big 
for the drill press and lathe. This experiment was 
abandoned because it was impossible to hold the 
spindle of the drill perpendicular to the work. 

The circle cutter illustrated is one we made to 
enable us to cut a hole anywhere without electric 


power. It will also do a job in a limited space where 
it would be impossible to introduce machining. The 
only power required is that applied with a box 
wrench or racket. 

The unit is easy to construct. The spindle is made 
from a long %-in. bolt, its thread cut off. A new 
thread is cut on a smaller dia, providing a shoulder 
for a washer and a nut. A hub is made by drilling 
a 5g-in. hole in a section of round stock. This is 
slipped on the bolt and secured by welding under 
the head. 

A hole is drilled through the hub, and a cross bar 
inserted. This is held in place by a small weld on 
each side. A pair of cutter holders are made and 
mounted on the cross bar. 

To use the cutter, a %-in. hole is drilled through 
the work at the desired location. The spindle is in- 
serted and is guided by a large disc on the back face 
of the work. A fairly heavy compression spring is 
slipped over the spindle and a nominal pressure is 
applied by the washer and the nut. 

The cutting is done by rotating the hexagonal 
head with a wrench until the hole is cut through. 

Clifford Malloy, Bronx, NY 





fixture was made. It can be 





Depth Micrometer Aids 
In Setting Cutter 


In place of a specialized instrument 
for setting the cutters in a boring 
bar, a depth micrometer mounted 
on the base of a surface gage makes 
a good substitute. 

The setup illustrated is on a 
boring bar mounted in a milling 
machine. The depth micrometer is 
securely fastened to the adjustment 
bar of the surface gage. This also 
provides a means for zero adjust- 
ment. The surface gage is located 
on the bar by the V-groove in its 
bottom surface. 

A preliminary measurement is 
taken from the peripheral surface 
of the bar. This gives us a basic 
reading for correct radial setting 
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of the extreme end of the cutter 
bit. After a short trial cut has been 
made, the actual dia produced is 
checked and the instrument is 
again used to make any necessary 
correction in the cutter setting. 

H J Gerber, Stillwater Okla 


Fixture Aids In Producing 
Uniformly Sharpened Reamer 


Flutes 

On the pressed metal parts we 
manufacture, hubs are installed 
which must be reamed to fit a shaft. 
Consequently our reamers are con- 
stantly at work and need frequent 
resharpening. For the purpose of 
simplifying this job the illustrated 








mounted on the chuck of a surface 
grinder or any other precision 
grinder capable of holding it. 

The legs holding the fixture at 
45° are two plates screwed to the 
underside of the base. Two centers 
are mounted on the base: One sta- 
tionary male center, and one 
spring-loaded female center, or re- 
tainer which is adjustable. 

Near the male center is an ad- 
justable stop. This can be raised 
to reduce the clearance on the cut- 
ting edge, or lowered to increase it. 

We have squared off and slightly 
rounded the shank ends of our 
reamers to insure a smooth contact 
with the retainer. 

Edward R Tayler, Galesburg, Ill 


Solder Locks Setscrew 

I had difficulty in keeping a vitally 
important setscrew tight. After vi- 
bration had repeatedly worked it 
loose, I stumbled on a desperation 
measure that actually worked. 

A blob of solder was first 
dropped into the hole, and the set- 
screw was forcibly tightened on 
top of the solder. This forced ex- 
cess solder into threads, locking 
the screw securely. 

Ed Mayover, Bradenton, Fla 


American Machinist * March 25, 1957 





Practical Ideas 





Ring Compressor Saves Bushings 
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We had just completed machining 
a considerable number of thin- 
walled split bushings when it was 
discovered that the OD was too 
large. To discard them and make 
new ones would have caused a loss 
in both man-hours and material. 
With an aim to salvage the bush- 
ings, the illustrated gimmick was 
tried and found successful. 

A stub arbor and clamping plate 
were made. The OD of the part- 


Clamping 


holding section of the arbor was 
turned to the same dia as the orig- 
inal ID of the bushings before 
splitting. The dia of the clamping 
plate was made slightly smaller 
than the required OD of the bush- 
ing. 

To mount a bushing for machin- 
ing, it is first slipped on the arbor. 
A piston-ring compressor is then 
applied over the bushing and tight- 
ened, forcing the bushing to con- 


form to the arbor. The screw (or 
screws) in the clamping plate 
should then be tightened to hold 
the bushing concentric with the 
arbor. The compressor is removed 
and the bushing is machined as re- 
quired. 

Ring compressors can be pur- 
chased in various sizes ranging 
from 1% in. to 7 in. and perhaps 
even larger. 

Milton Simpson, 
Mich 


Royal Oaks, 


Cloth Stabilizes Drill 

Sometimes a drill chatters or 
walks around the edge when you 
try to open a hole to a larger diam- 
eter. This happens more often when 
the drill is long and unsupported. 
It doesn’t always cause damage, 
but I’ve made it a hard-and-fast 
rule to drill through a folded piece 
of cloth—or abrasive cloth—when 
this happens. 

The cloth pad also assures con- 
centricity with the original smaller 
hole. 

Ron Smith, Rio du Loup, Quebec 





Winner No. 266 IN THE DECEMBER 31, 1956 ISSUE 


RECEIVED $25 IN ADDITION TO REGULAR PAYMENT 


For the best PRACTICAL IDEA 


e Ottavio Cerullo, East Boston, Mass 


A SPECIAL ANNOUNCEMENT! 


Additional yearly prize of $100.00 


‘Centerless Pin Grinding’ 


for the best Practical Idea published between Production Planbook issues . . . 


Every contributor to Practical Ideas will now be eligible for two 
prizes; the regular $25.00 prize awarded for each issue, and a 
second Grand Prize of $100.00 to be awarded to the author of the 
Practical Idea judged the best in each Production Planbook. 
Planbook Practical Ideas are reprints of all the $25.00 win- 
ners published through the year; thus the winner of the Grand 
Prize will be a winner of winners. Rules for the Grand Prize contest 
will be the same as for the contest in each issue, except that the 
ideas considered must qualify by winning the $25.00 prize in the 
issue in which they originally appeared. Duplicate prizes will be 
awarded in case of a tie vote. Reader vote will be considered final. 


An extra payment of $25 is made for the best Practical Idea in 
each number of American Machinist. To avoid bias, the selection 
will be made by readers, a different group each time. 


PAYMENT — $25 in addition to regular rates for the item as pub- 
lished, to be paid as soon as reader votes are received — usually 
three to four weeks after the date of issue. The winner will also be 
announced in these pages as soon thereafter as practicable. 
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JUDGES —A group of 200 American Machinist readers is asked 
to select preferred articles in each issue. The group is a true cross- 
section of all readers, and changes entirely each time. Their votes, in 
addition to guiding the editors, select the best Practical Idea. If at 
any time their votes result in a tie, $25 will be paid to every co-win- 
ner. Decision of the readers will be final in each case. 


REQUIREMENTS — Only items in the Practical Ideas pages are 
eligible, and they must be submitted directly by the originator. Do 
not worry about your shortcomings as a draftsman, photographer 
or author — every item will be edited in accordance with American 
Machinist standards and suitable illustrative or explanatory ma- 
terial added where needed, Readers will judge only the finished 
product —in terms of its usefulness to them. 


WHO MAY ENTER— Anyone may enter except employees of the 
McGraw-Hill Publishing Co, Inc, and those of advertising agencies 
or departments. Suggest to your employees that they submit ideas. 


HOW TO ENTER—Send your entry to “Practical Ideas Editor,” 
American Machinist, 330 West 42nd St, New York 36, N Y 
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Brainstorming 


in the shop 





























DO PROGRAMS to familiarize employees 
with the product and its problems ever have 
results? Or should Malone leave the engi- 
neering to the engineering department? 
Your opinions may help guide others. Discus- 
sions of earlier topics start on page 234 
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"'| wish Malone would knock off this classroom 
stuff and get his department back to work. 
He’s not going to accomplish anything by ed- 
ucating his men on our products. He should 
leave the thinking to the engineering depart- 
ment.” 

“You’re all wet, Ed. He’s trying to stir inter- 
est in the product, and I think it’s a fine idea. 
He’s bound to get some suggestions about the 
equipment we make, besides getting the men 
more interested in turning out better quality.” 

“Al, don’t you think the men see enough of 
our products while they’re working on them? 
They probably get sick and tired of the whole 
business. Besides, what kind of ideas can they 
think up? The men aren’t experienced in de- 
sign or methods engineering. It’s a waste of 
time—and money, too. It’s an hour of loafing— 
with pay—for every man in Malone’s depart- 
ment.” 

“Look, Ed; even if Malone only gets a cou- 
ple of good ideas it’s worth the time and trou- 
ble. If he can pass along some better produc- 
tion technique to the engineering department, 
it might pay for the class many times over.” 

“And somebody might figure out a way to 
eliminate the product entirely, too. Why doesn’t 
he concentrate on getter closer inspection and 
better equipment—as well as better workers. 
That might make a difference. I don’t think 
this educational program will.” 

“Well I do, and I’m going to ask Harrison 
about letting me try it. Listen, Ed; if we could 
get a couple of hundred men thinking about a 
way to improve that miserable catch on the 
Model 71, we might get somewhere. So far, the 
bunch in Engineering hasn’t been able to lick 
it.” 

“I’m surprised at you, Al. I thought you were 
the one with all the confidence in higher edu- 
cation; and now you're asking a gang of aver- 
age men to solve a problem they can’t lick 
upstairs.” 

“T haven’t lost confidence, Ed. It’s just that 
the men in the shop have ideas, too; and we 
ought to encourage them to think about what 
we’re making here.” 
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By all the laws of 

aerodynamics, the 

bumblebee is unable 

to fly. But the bumblebee, 

being ignorant of these laws, 

flies anyhow ... And now man, 

in his own aerodynamic development, 
has returned to the bee for a second 


lesson — the honeycemb 


American 
ETHEL 


SPECIAL REPORT NO. 441 


Honeycomb is a 

relatively new structural 

form — if we can disregard 

the bee. Because it still offers 

a margin of strength beyond current 
requirements, it has high potential for the 
future. To provide you with some idea of the 
methods of cutting, forming and assembling 
honeycomb structures, we have drawn upon the 
experience of major fabricators, in most cases by 
personal visit. 


E J TANGERMAN 


COPYRIGHT 1957 BY McGRAW-HILL PUBLISHING CO, INC, 330 W 42nd ST, NY 36, NY 














Convair—Fort Worth 
These l-in. cubes... of various materials, with their 
comparative weights, provide a plain answer to the question. 


Why honeycomb in the first place? 


Flight of a modern airplane or missile is the suc- 
cessful result of cumulative struggles to pinch out 
ounces of weight in the structure, for every ounce 
taken out means added ounces not required to 
strengthen the structure to carry that ounce and the 
fuel necessary to fly it a greater distance. Savings 
for each ounce not needed may be 10 oz in flyaway 
weight. Designers have long used tubular, box, truss 
and hat shapes to get stiffness with minimum weight. 

The British, facing material shortages early in 
World War II, designed the Mosquito, which in- 
corporated balsawood sandwich elements—outer 
strength skins of thin birch held apart and from 
buckling by an ultra-light balsa-wood filler. Chance- 
Vought incorporated the idea in a dural-faced sand- 
wich called “Metalite’” and used on the Navy F5U, 
F6U, and F7U. 

Since then, countless variations of the sandwich 
have been attempted, employing for the core such 
low-density materials as balsa, cork, foamed plas- 
tics, foamed glass, and many fabricated cellular 
structures. Formed shapes have included waffle, 
sine-wave or corrugated sheet, egg-crate and others, 
but the most successful combination has been high- 
density materials in foil-thin ribbons, formed into a 
cellular structure resembling the familiar honey- 
comb. The Martin Company pioneered the devel- 
opment of honey-comb-core sandwich, and in the 
past ten years the idea has widely appeared. Hun- 
dreds of applications have been made, new com- 
panies formed to make the core and the assemblies, 
and most aircraft plants have honeycomb divisions. 
Contoured assemblies for outer wings, stabilizers 
and trailing edges on missiles were early major 
products, followed by aircraft parts, particularly 
radar housings. 

Early honeycomb materials were impregnated 
duck, impregnated paper, reinforced plastics and 
aluminum. The duck proved expensive and hard to 
handle, so has been abandoned for all practical pur- 
poses. The paper, cheap to make and easy to use, 
now has found dozens of applications in architecture 
(see Table), truck bodies, refrigerator walls, doors, 
and similar places, but is beginning to yield to other 
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materials in aircraft. Paper, glass-reinforced plas- 
tics and aluminum are today the common core mate- 
rials for aircraft and missiles, the first for cheapness, 
the second for electronic reasons and thermal insula- 
tion, the third for fire resistance and high strength. 
(Aluminum is much cheaper than plastics, strength- 
weight ratios are about equal, and both are fire re- 
sistant.) 

But a new factor—supersonic speed—has forced 
further developments. At high speeds, skin tem- 
peratures go up to surprising levels—1000 F at Mach 
4 above 35,000 ft. Organic adhesives which bond 
the structures and the materials of construction of 
familiar honeycomb are in general limited to op- 
erating temperatures below 450 F. But honeycomb 
of stainless steel (originally developed by Budd Mfg 
Co) or titanium, brazed into sandwiches with stain- 
less or titanium skins, extends the range of such 
structure to 1200 F for 17-7PH stainless and 800 
F for titanium, providing the only practical sand- 
wich with a margin for tomorrow’s designs. 

Latest candidate, still in the lab stage, is a ceramic 
honeycomb, made complete with ceramic skins and 
able to take 2000 F in repeated heats. Strength of 
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Solar Aircraft Company 
As speed goes up... so does skin temperature. Here ex- 
ternal heating is plotted as a function of speed 
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the completed sandwich is 25,000 to 30,000 psi in 
compression. Continental Can Co developed first an 


asbestos honeycomb for firewalls, bonded with an~ 


inorganic cement to CA asbestos board. This will 
stand 1700 F for 40 min., is expected to stand 2200 F 
when development is complete. 

The ceramic sandwich is an outgrowth of this. A 
long-fiber asbestos paper, formed as a square or 
hex honeycomb core, is dipped in an alumina. Skins, 
similarly made, are applied and the assembly fired 
at 3000 F. This burns out the asbestos and paper ex- 
cept the long fiber, leaving actually a double wall 
that totals about 0.020 in. thick, and weighs 2 to 
2% lb per sq ft for a sandwich 1 to 1% in. thick. 

Shapes such as missile noses can be formed and 
necessary holes cut before firing, but once fired the 
sandwich cannot be formed, nor can it be cut with 
anything except a diamond tool. Tolerances can be 
held to about +0.005 in. The sandwich made thus 
far softens at a bit over 3000 F, but it is still able 
to withstand a far higher temperature than present- 
ly available materials. A ceramic nose, coupled with 
an asbestos body (of the asbestos type of honey- 
comb), could withstand any anticipated atmospheric 
temperature which a missile will encounter. 


800 


.700 
Titanium RC130 


en 
= 600 
c 
? \ 
2 Magnesium 
< AZ80X 
> 500 
a 
Cc 
eo 
Q 
400 


0.2% Offset Yield Strength in 1000 psi 


Aluminum 
SAP 





Strength-weight Ratio 


Aluminum 75S-T6 


600 800 


Solar Aircraft Company 


Strength-weight ratios ... of many light alloys drop 
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Temperature in °F 


Honeycomb construction reduces weight and num- 
ber of parts; simplifies fabrication and assembly; 
reduces tooling, floor space, over-all time, and costs 
per pound; cuts repair and rework; improves aero- 
dynamic smoothness, rigidity, reliability and struc- 
tural efficiency. It increases the need for process 
control, because every step is critical, but it can cut 
over-all man-hours, hence cost. 

For the Matador missile, Martin makes a wing 
pair of fewer than 500 parts, while a stabilizer of 
conventional design and comparable size has 3000 or 
more. For the F-86D fuselage speed brake, North 
American Aviation formerly had a corrugated inner 
skin riveted to an outer skin. Redesigning this 
curved structure for honeycomb cut weight from 
26.5 to 18.5 lb, or 30%. Cost rose 14%, so cost per 
lb for the weight saved was $6.38. This is fairly 
typical. 

Thus the sandwich structure is likely to be with 
us for a long time and to find applications on prod- 
ucts other than aircraft where a high strength- 
weight ratio is necessary. Because the unfamiliar 
methods in fabricating it are legion, some effort 
should be made to outline their solutions for Metal- 
working in general. 
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off rapidly with temperature. Above 300 F, stainless and titanium 


alloys begin to show advantages 
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Aircraft 


Fuselage 
Access door 
Bulkheads 
Flooring 


Wings 

Wing tips 
Wing fences 
Trim tabs 
Control surfaces 


leading edges 
Trailing edges 
Flaps 

Bomb-bay doors 


Commercial 


Walls, partitions 
Concrete forms 
Roofs 

Doors 

Tables 


Railway cars 
Boats, barges 


Aircraft 
Aircraft skins 
Leading edges 
Trailing edges 
Empennage 
Flight control surfaces 
Wing tips 
Wing ribs 
Dive brakes 
Belly landing pads 
Exhaust blast panels 
Landing gear door 


Inlet scoops 

Ducting 

Compressor and turbine blades 
Ducted-fan blades 

Guide vanes 

Compressor casings 

Tail cones 


Commercial 
Exhaust flue ducting 
Vacuum ducting 
Externally pressurized tanks 
Liquid storage tanks 
Large fan blades 
Screen support 


Fluid heat exchangers 


Solar 


Applications, Adhesive-Bonded Honeycomb Sandwich 


Missile bodies 
Missile fins 


Ducting 
Insulation layer 
Rotor blades 
Fuel tanks 


Radio antenna housing 
Radar housing 
Radar reflector 


Shear webs 
Store supports 
Fairing 
Shelving 
Splitter panels 


Truck bodies 
Truck 
Refrigerators 


trailers 


Shipping containers 
Pallets 
Plastic tooling 


Shelving 


Applications, All-Metal Structural Sandwich 


High-pressure, irregular tanks 
Missile skins 

Missile fins 

Missile nose sections 

Engine compartments 


Pressurization doors 
Boundary-layer bleeds 
Sweat cooling panels 
Fuel tank structures 
Vibration dampeners 
Shock mounts 


Fluid heat exchangers 
Afterburner shrouds 
Engine shrouds 
Firewalls 

Anti-icing structures 
Mufflers 

Thrust reversers 


Marine components, 


corrosion resistant 


High-temperature insulation 
Low-temperature insulation 
Acoustical insulation 
Insulating vacuum flasks 


Impact energy absorbers 
Microwave reflectors 
Nuclear reactor structures 
Drainable reactor shielding 


Aircraft Company 








North American Aviation 
The Christmas bell... is a familiar example of the 
technique used in honeycomb fabrication, and similarly in- 
dicative of lightness 


Sources of Honeycomb-Sandwich Core Materials 


Paper, adhesive-bonded—Douglas Aircraft Company, Santa Monica, 
Calif 
Continental Can Company, Inc, Mt Vernon, 
° 
Union Bag & Paper Co, Hudson Falls, NY 


Glass cloth, adhesive-bonded—Hexcel Products Inc, 951 61st St, 
Oakland 8, Calif 

Continental Can Company, Inc (see 
above) 

Narmco Mfg Company, 930 West 
Grape St, San Diego, Calif 


Aluminum, adhesive-bonded—Hexcel Products Corporation (see 
above) 

Honeycomb Co of America, Burroughs 
& Noble Sts, Bridgeport 8, Conn 

Honeycomb Structures Co, Inc, 5508 
West 102nd St, Los Angeles 45, 
Calif 

L A Young Spring & Wire Corp, 9240 
Russell, Detroit, Mich 

Narmco Manufacturing Company (see 


above) 
Steel, adhesive-bhonded—Hexcel Products Corporation (see above) 


Steel, brazed or welded—Hexcel Products Corporation (see above) 

John J. Foster Company, 19666 S Harbor 
Blvd, Santa Ana, Calif 

Solar Aircraft Company, San Diego 12, 
Calif 

Specialties Inc, Syosset, New York 

Reaction Motors, Inc, Denville, NJ 

Kentucky Metal Products, 3106 Preston 
St, Louisville 13, Ky 


Ceramic, molded—Continental Can Co, 100 East 42nd St, New York 
17, NY 
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A Comparison of Honeycomb Materials 





Materials 


$/Cu Ft 


Finished 
Cost/Cu Ft* 


Tatal Production (Rating) 
$ Value 


Applications 


Volume Aircraft Other 


Paper 4 25% 75% $ 30 0.25-5.0 
Duck 5 (almost abandoned) Unk 20-40 


Glass Fiber 95% 5% Unk : 25-75 


Aluminum 


Stainless Steel, Brazed 


$100 4-20 


400-500 





For comparison, various foams cost $4-$60/cu ft, edge-grain balsa 
(as used in Britain’s Mosquito during WW Il) $10-$50. Materials 
costs are from Hexcel Products: other figures from our own survey. 
*Costs per sq ft of panel would be more accurate, if a standard 
thickness and skin could be accepted. Paper honeycomb is $1 to $10 
per sq ft, depending on surface or skin materials; average or typical 


cost is $3. Aluminum panels cost $3 to $50 per sq ft; average about 
$10. Stainless steel panels cost from $100 to $3000 per sq ft, but 
average is unknown because of variations in panel complexity. Even 
some wood panels may have 50 specially located inserts (bulk- 
heads); some for architectural use may have skins of rare woods 
costing $2 per sq ft alone. 





Hexagonal Cell — Poper, Duck, Metals 


Some typical Honeycomb configurations 


| : js 
Sine Wove Cell — Metals 
Wax honeycomb, bee-made, is hex, 0.20 in. 
/ across flats, with 0.002-in. ribbon. 


Squore Cell — Metals 


Paper honeycomb, Douglas-made, is hex, 
in three cell sizes (across flats), 0.330, 0.440, and 
0.455, the first two of paper 0.005 to 0.006 in. 
thick, the third of paper 0.011 to 0.012 in. thick. 
Density is 2.0-2.4, 1.5-1.8, and 3.4-4.0 lb/cu ft, 
respectively. 


Aluminum honeycomb, Hexcel-made, is 
hex, has cells %, 3/16, %, % or % in. across 
flats, with nodes (bond lines) of 0.072, 0.108, 





Multi-wove Cell — For great lateral strength 


Marcel — Really o corrugation 





Squore Cell with Holes — For fluid transmission 





0.144, 0.218, or 0.435 respectively. Bonded stain- 
less is similar. Martin (for Marbond) shows rib- 
bon thicknesses of 0.007, 0.001, 0.015, and 0.02 
in. for 14-in. cell, with corresponding densities of 
3.1, 4.5, 6.1, and 8.1 lb/cu ft. For %-in. cell, rib- 
bon thicknesses are 0.001, 0.002, 0.003, 0.004, or 
0.005 in., and corresponding densities 1.6, 3.0, 4.2, 
5.4, or 6.5 lb/cu ft. 


Square cell Core, jn stainless by Hexcel, for 
example, is %, 3/16, %4, or “4 in. across flats. 
Nodes are unequal, top and bottom. The smaller 
node is always 0.035 in. wide, the larger is 0.035, 
0.045, 0.050, or 0.060 in. wide, depending on cell 
size. Such core may be bonded, brazed, or spot- 
welded—in the latter case with single, line, or 
area spots. 


Sine cell, multi-wave and marcel, as well as 
hex and square have been made in standard and 
special sizes, in a variety of high-temperature 
materials 
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North Amerncen Aviation 


Aluminum honeycomb is supplied . . . in com- 
pressed solid blocks or billets, expanded blocks, or prefabricated 
standard-size panels, with hex cell diameters %, 3/16 or % in. 
and foil thickness from 0.001 to 0.004 in. A typical billet may 
be 18 in. long, 39 in. wide, and 1% to 4% in. thick. It may be 


machined to thickness and even to form, then is placed on the 
bed of an expanding table (left). Pins enter cells along both 
edges to grip it, then the head expands the honeycomb to proper 
cell shape or desired density (right). A 39 x 2.5-in. billet may 
expand to 28 x 96 in., for example 


Crush - forming honeycomb core for sandwiches 


Particularly with aluminum honeycomb, it has been 
necessary to arrive at formed shapes. These vary 
from one roughly like half a “corncob” to cylinders 
(missile fuselage) and elaborate compound curves 
in airfoil sections, and techniques vary likewise 
from relatively simple to complex ones. 

One problem is to taper the edge of a piece of 
honeycomb without changing its density. This 
means, in effect, that it must be crushed or upset 
without destroying its stiffness. Convair-Fort Worth 
makes the “corncob” shape now simply by forming 
pieces of proper outline in a die in a bending brake. 
Cell walls around the edges are crushed down, but 
they accordion-pleat rather than buckle or smash, 
so good stability and cell shape are retained. (Pleat- 
ed structure is subject to vibrational fatigue unless 
encased in adhesive.) Such pieces are simply fillers 
for skin-sheet stiffening bulges, so no great struc- 
tural strength is required. 

Boeing and Northrop have the problem of crush- 
ing the edges of a honeycomb section so the result- 
ing structure will be thin enough for attachment at 
the edges. It is essential that the crushing, both in a 
tapered area leading down to the edge, and along 
the edge itself, will be uniform and within the toler- 
ances of + 0.005 or so required for good bonding. 

The current method is to crush the honeycomb in 
a hydropress, with close-tolerance steel or alum- 
inum dies—simple to describe, but involving months 
of headache before either company made the process 
work. The problem wasn’t in the crushing, but in 
the crushing to dimensions accurate enough for 
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bonding, so there wouldn’t be voids. Honeycomb 
provides amazing stiffness and uniform structural 
rigidity, at lower cost and with less weight than 
other practical methods—providing the bond is at- 
tained along all cell walls. Exactness of finished 


North American Aviation 
Forming of honeycomb ... js done in this case by 
rolling. The expanded core is filled with a wax compound to 
avoid crushing of cell walls, then the piece is placed between 
protective skins and rolled. Wax is later removed by heating 
and vibration 
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contour is the major answer, plus the surgical clean- 
liness in bonding mentioned later. 


FORMING METAL HONEYCOMB CORE FOR SANDWICHES 


Techniques have been developed by practically 
all fabricators to form metal honeycomb to desired 
curvatures, either simple or compound. The major 
requirement is that the honeycomb have a cell 
structure that permits this, and that the section is 
not so thick or the curve so small in radius that cell 
structure is destroyed on the inner face or torn 
apart at the outer. In some cases, sharp curvatures 
of thick cross-section have been attained by bending 
thinner sections to mating shapes, then laminating 
them together, bonding the layers to opposite faces 
of thin aluminum foil. 

Simple (mono-directional) forming can be done 
rather easily, the common technique being to use 


” Solar Aircraft 


Fuselage sections, . . . nose cones, and inlet ducting are 
typical all-metal, high-temperature sandwich structure. These are 
of Type 321 stainless. The large elliptical part has 0.004-in. 
facings, weighs 0.9 lb/sq ft, can be operated at 1200 F 


Severe double-curvature ..~ contouring can be done 
with aluminum sandwich, as evidenced by this test piece. Here 
6061 0.020-in. aluminum skins were contoured on a Yoder ham- 
mer, heat-treated to ST, anodized, and adhesive coated. Honey- 
comb was formed and coated, then parts were assembled on 
the mandrel, enclosed in a rubber bag and bonded at 310 F 
and atmospheric pressure in a batch oven 
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a bending brake with roll sections for upper dies 
and twin rollers for the lower, so the effect is that 
of a sheet-forming roll on a more static basis. Roll- 
furming is also done. In each case, large curvatures 
are attained by making a series of bends, each 
greater than the preceding one. Rohr Aircraft has 
formed simple contours in brazed stainless by 
stretch-forming. 

Detailed data on forming can be obtained from 
The Martin Company report 40.11-108 on com- 
pound-curvature in bonded honeycomb construc- 
tion. A good general discussion of honeycomb is 
“Honeycomb Sandwich, Cold and Hot,” Lecture No. 
3, ASM Los Angeles, by G D Cremer, Solar Aircraft 
Company. 

Lack of ductility in the metal, and lack of plas- 
ticity in the cured adhesive, make it difficult to form 
the material by physical strain. Thus the degree of 


os 


Pe er gpe espera eyte 


WESTCOTT m 


-_~ 
Martin 


Some distortion of cell shape... occurs in com- 


pound forming, but this aluminum honeycomb came out quite 
well. It is shown in another picture in a finished sandwich 





How to make sandwich .. . 


forming is limited to that attainable by cell distor- 
tion—and varies with cell shape and size. In com- 
pound-curvature forming, this is a particular prob- 
lem. In the Martin tests, it was found that the 
combination of a concave are with a larger convex 
one was relatively easy to achieve because of the 
anticlastic (when bent in simple curvature, the 
core reacts by assuming a saddle contour) property 
of the straight-cell core material. Surfaces with 
convex arcs in both directions were very difficult to 
form.* Actually, both hand “shearing” action — 
pushing the inner surfaces of the cells together to 
densify the structure—and some breaking down of 
cell structure were required to attain the more 
difficult double-convex shapes. 

Attainable curvatures vary with core type, of 
course. For example, satisfactory curvature of a 
2 x 5-in. radius was attained with core ¥% in. thick 
and 0.003 x %-in. cells. With 0.002-in. foil, a 1 x 4- 
in. double-radius bend was attained. With 0.001-in. 
foil and %-in. cells, excellent forming was attained. 
In fact, the tests indicated that the 0.001 x %-in. 
honeycomb could be easily formed to any shape. A 
special core, produced by crimping (1/16-in. ampli- 
tude) 0.002-in. foil and making hex-cell honeycomb 
of it, also seemed to form with high flexibility. 

Stiffening cells with wax, Cerrobend, or other fill- 
ers only multiplied problems (plastic foam might be 
better, but wasn’t tried) as did attempts to support 
all walls or multiply pressure points with pins or 
rubber mats. It proved a little easier to bend at 45° 
with the core axis, than to bend in, or normal to, 
core direction. (In other words, it is easier to bend 
honeycomb when bend lines parallel the ribbon di- 
rection.) This advantage is lost, of course, in spheri- 


An inexpensive way to form compound curves is to con- 
form beyond the required radius in one direction to 
permanent set. Then flex the piece back to take advantage 
of the synclastic curve. In some cases, the core itself will 
relax back to desired synclastic curvature. Many com- 
pound curvatures can be formed in this way, according 
to Hexcel Products. 


Solar Aircraft 
Brazed square-cell honeycomb... is here (left) 
filled with a special sintered metal-ceramic mixture. This pro- 
vides a relatively smooth wearface that is strong, yet friable 
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Solar Aircraft 
An interesting experimental structure ... based on 
novel core geometry. Conventional 0.002-%4-in. cell is set at 45° 
to the faces of perforated stainless. Special techniques braze 
faces and core without plugging holes 


cal forming—the most common problem. There is 
also a slight advantage in making the sharper of the 
two curvatures perpendicular to core-bond or rib- 
bon direction. North American Aviation uses three 
times core thickness as a minimum radius. 
Attempts to “lay up” a compound-contoured sur- 
face proved unsatisfactory at Martin because 
of difficulties with fitting and splicing. 
Essentially, honeycomb is chosen for its density, 
and 0.003 x 3s-in., 0.002 x %-in., and 0.001 x \%-in. 
types have practically the same density (4.2, 4.3, 
4.5 lb/cu ft respectively) so the 0.001 x %-in., with 
practically unlimited formability, can solve most 
problems. Shear strengths are 240, 250, and 270 psi 
longitudinally; 110, 115, and 125 psi transversely; 
and crushing strengths 460, 470, and 490 psi, so in 
these characteristics they are also comparable. (The 
0.002 x %-in. core can take up to 660 psi on %-in. 
thickness, over 1000 psi in the composite (finished) 
condition, because skins give additional stability.) 


and non-galling. Various materials can be used as core fillers 
for special purposes, or the “open-face sandwich” itself can be 
used, as for example in a rotor-tip rub ring (right). Cell ends 
smear over and provide a bearing surface 
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Boeing 
Freezing honeycomb . . . into a block of ice is the 
commonest holding and stabilizing method. Here is an excep- 
tionally large piece thus stabilized for milling 


Heat-treated core .. . with 0.002-in. or thicker ribbon 
can be held on a magnetic chuck for surface grinding. Chuck 
must be larger than core, so steel blocks at sides and ends can 
compress core slightly. Polyethlyene glycol is the stabilizer 


Stabilizing the structure for machining 


E xpanded metal honeycomb is obviously a difficult 
material to hold for machining faces without crush- 
ing or burring the cell walls, and the problem is 
magnified as foil thickness is reduced. Machining 
method affects both holding and stabilizing, so it is 
common to use a stabilizer (filler within cells) that 
is also the holding method. 

Commonest of such dual-purpose stabilizers is 
water. The honeycomb can be set on a refrigerated 
platen, and water poured over it and frozen, either 
just to hold the honeycomb down, or to fill the in- 
terstices as well. Rohr Aircraft, for example, finds 
filling unnecessary for straight cuts on stainless 
core, uses freezing for holding only. 

U S Propellers, for example, places expanded core 
in a tank of water, freezes it, then transfers the 

lock to a contouring lathe so the airfoil shape can 


Boeing 
Resins can also be used .. . as stabilizing materials, as 
in this milling operation 
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be cut with high-speed tungsten-carbide saws. This 
equipment is in a refrigerated room. A larger dupli- 
cating unit of the Keller type is being added, 
capable of handling work up to 24 x 4 x 12 ft! This 
is aluminum; Rohr Aircraft produces stainless panels 
as large as 74.5 x 36.5 in. using the freezing chuck. 

Much experimenting has also been done with 
meltable or soluble materials to fill the voids tem- 
porarily. Requirements are that the material not 
affect machining or tools, yet that it be readily re- 
movable after machining—without contaminating 
the core. Among filler materials tried, particularly 
on stainless honeycomb, are frozen mercury, plaster 
of Paris, starches, soap, resins, candy, wax, and 
foam. Convair uses water glass or Carbowax (a 
water-soluble adhesive). Boeing and North Ameri- 
can Aviation hold heavy-foil heat-treated stainless 
comb (down to 0.002-in. ribbon) for grinding on a 
magnetic chuck, as long as the chuck is bigger than 
the core, so edges of the latter can be firmly held 
But for 0.001-in. ribbon, a stiffener or stabilizer 
such as polyethylene glycol (E9000), Epon 1001 or 
dry glue (40N498), a starch-resin compound, is 
used. The platen is steel, ground to 0.002-in. face- 
to-face parallelism and 0.001-in. TIR surface flat- 
ness. Platen, core and adhesive are put in an oven 
ard held at 300 F for an hour. The platen is with- 
drawn first, and the adhesive poured 1/16 in. thick 
ever it (to edge dams % or % in. thick). The core 
is placed, covered with a rubber sheet ™% in. thick, 
with 30 to 40 Duro hardness, then with a piece of 
34-in. plywood and lead weights. Two hours are re- 
quired to cool in air. 

Boeing has used Epon 1001, Dry Glue 40N498, 
polyethylene glycol E9000, and ice on aluminum 
honeycomb, but found that each of these offers less 
resistance to a cutter than the thinnest of stee] foil. 
The steel] honeycomb tends to split and lay over if 
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given a chance. However, both aluminum and steel 
honeycomb are being machined without stabiliza- 
tion with disk cutters, but not with conventional 
milling cutters. The 17-7 PH is three times as rigid 
as aluminum, so can be cut with a disk or a grind- 
ing wheel without stabilization in the heat-treated 
condition. The disk will cut annealed 17-7 PH if 
stabilized. 


AVOIDING STABILIZATION 
In some cases, stabilizing is avoided by machining 
the aluminum honeycomb in the billet condition, 


then expanding it (See sketches of parts). Flat sec- 
tions are particularly easy to work this way, be- 
cause they can be sawed and finished by almost any 
desired method. North American Aviation, and since 
then other makers, have machined tapers and sim- 
ple curves on billets as well, calculating the effect 
of expansion in advance. 

To avoid both stabilization and burring problems, 
several companies have tried Elox electrical-dis- 
charge and Anocut machining. Thus far, however, 
the first method has been costly in electrodes and 
slow in metal-removal rates. It is essentially an all- 
electric method; the other is electrical deplating 
combined with grinding with a diamond wheel. In 
the latter case, wheels are burrs or rotary files, 
making end cuts as in end milling. Deep cuts can be 
made rapidly without burrs. North American Avia- 
tion reports development work on this method, us- 
ing both grinding-wheel and spinning-electrode 
shapes. The part is the anode in the circuit, electro- 
lytic fluid covers the contact area, and high current 
at low voltage removes the material, with possibly 
some scrubbing action by the wheel. Boeing reports 
the method (Anocut) better for 17-7 PH than for 
aluminum, because aluminum core requires a 
tapered edge. 

Electrical-discharge methods have, incidentally, 
been used with considerable success to make holes 
in finished sandwich. Electrode wear is consider- 
able, but irregular cutouts can be made and holes 
“drilled” that would otherwise be impractical. In 
one case, a thousand 0.020-in.-dia holes are drilled 
simultaneously in an 0.008-in. steel skin in 3 min! 
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Bueing 
Unstabilized cutting ... can be done with the disk 
cutter (bologna slicer), particularly on stainless 


Grumman 
Pylon construction ... in the FI1IF-1 calls for panels 
of aluminum % x 0.003-in. core 0.232 in. deep over-all, sand- 
wiched between aluminum skins of varying thickness. Each 
panel has four steps at doublers: 0.102, 0.083, 0.051, and 0.032 
in. deep, and of irregular shape in a continuous pattern about 
% in. wide by 24 in. long. This can be done only by electrical- 
discharge machining. Electrodes are of %4-in. steel with brass 
strips machined to plan and bonded on with Epon VI, then 
steps are machined in. Epon is not electrically conductive, so 
brass pins and clips are added. Core is held to a platen by 
double-faced pressure-sensitive tape, with electrical contact (+) 
established by a lead with alligator clip. Work is immersed in 
the dielectric for cutting. Depth of cut is controlled by a preset 
miniature switch on the vertical servo drive. Time for the four 
cuts (made at once) is about 45 sec to + 0.005-in. tolerance 
for depth. Electrodes wear at a rate of 1:20, so brass must be 
resurfaced after 4 to 6 pieces, depending on depth of cut. Pic- 
tured is the electrode (showing erosion), and finished honey- 
comb. Stepped areas in honeycomb are dyed for clarity. Holes 
in the electrode are to lighten it 


Electrical-discharge and electrolytic . . . methods 
may be combined for faster cutting. Here honeycomb on an ice 
platen is being machined under an oil dielectric fluid with a 
diamond wheel and electric discharge working together 

Convair—Fort Worth 






















North American Aviation 
Templet and sharp knife ... provide a convenient 


method of marking honeycomb core for cutting. The scored 
line is outlined with masking tape to guide in bandsawing 


Machining 


M achining processes on honeycomb core for bondea 
sandwiches thus far have been largely bandsawing, 
milling, routing, and grinding (both wheel ana 
abrasive-belt). Paper, Fiberglas and duck cores are 
made in the expanded condition, and can be band- 
sawed and sliced with ease. In the compressed con- 


Boeing 














4 North American Aviation 
Core may be sawed . .. either in the billet (shown) 
or after expansion 


dition, a metal-core material, properly held, is es- 
sentially a solid so can be held with relative ease. 
But when expanded, some one of the holding (and 
often stabilizing) methods is required. 

Commonest holding method is by freezing to a 
platen. This is done in many ways, but the common- 


A conventional vertical bandsaw ... set on a tilted 
base and with table adjusted to the horizontal, does 30° taper 
cutting 


Contour sawing of large areas . . . of core can be 
done on special horizontal bandsaws. Bandwheel heads are 
guided by separate templets if contour requires it. In this 
case, various pieces of honeycomb have been assembled in a 
fixture as they will be bonded later 


North American Aviation 





Grumman 


Grumman 
Feed for the bandsaw .. . is provided by a continuous 
chain passing over a sprocket on a vari-drive motor (0-60 ipm). 
Guides can be set to handle a straight cut (as shown) or with- 


est one now is to circulate refrigerant from a port- 
able refrigerating unit through the platen. (Ca- 
pacities of such units are usually high enough so 
freezing occurs quickly. Some incorporate reverse 
cycles so hot water, Freon 20 or 12, can be circu- 
lated through the same coils for quick melting and 
consequent release of the part.) The method does, 
however, require careful allowance for the roughly 
10% expansion of water when it freezes, particu- 
larly on large pieces. Platen or box design must 
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Special feeding and control equipment ... on a 
Do-All 36S bandsaw produces a machine capable of sawing 
core to contour. A %4-14 wave-set blade, with no set on the fin- 
ish side, runs at 6000 fpm. Work is held by epoxy adhesives to 
platens which are carried through the 36-in. throat (42-in. max 
clearance) on a drive chain. Contours are achieved by special 
fixture design so the work can move laterally under cam control. 
Micrometer adjustment makes possible tolerances of + 0.010 in. 


drawn to permit contour sawing. Spring-loaded pressure roll- 
ers hold platen against guide or templet. An exhaust duct at 
the saw line sucks chips upward 


control this. The core will come back to original 
shape without trouble. 


SAWING 


Several companies have special horizontal band- 
saws with contour-following arrangements to ar- 
rive at tapers or curved surfaces. Some of these are 
separately illustrated. 

Martin reported, in Research Report 19.011-50, 
tests that can be called typical of experiments by 
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Boeing 


other companies as well. The first was on a unique 
hacksaw, in which the blade was mounted in a uni- 
versal swing-type fixture, and the blade recipro- 
cated while the fixture swept the face of the comb. 
This was, in effect, like a multiple-tooth shaper 
rather than a saw. It worked, but time was lost on 
the back stroke, and tolerance was + 1/64 in.—too 
great. It was obvious that bigger honeycomb would 
require longer blades and multiply the errors, so 
the idea was abandoned. 
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Contour cam 


92" 


Approx cutting 
limits 


} Vertical cutting limits 


i7 


Greater versatility . ©. in the table is the added feature 
of this new horizontal bandsaw for metal honeycomb, rede 
signed by the Mfg Energy Division of Grumman from the 
earlier Martin unit described. Cutting limits are 92 in. long. 
72 in. wide, and 12 in. deep. Cams at either end of the table 
control contour; they and holding fixtures are quickly inter- 
changeable -(first- and second-cut fixtures are usually re- 
quired). A run-off table for the head permits cam changes. 
The head may be tilted 45° either way from the vertical for 
such parts as wing leading. edges and angled 15° either way 
horizontally. Head feed speed (0 to 12 ipm) at each end is in- 
dependently controlled through two %-hp variable-speed mo- 
tors with reducers. A Vickers 20-hp hydraulic motor drives the 
bandwheel at speeds from 6000 to 14,000 sfpm, controlled at 
the pump, which in turn is driven by a 25-hp motor. All con- 
trols are centralized in a remote console. A full wave-set blade, 
%-in. x 32p, is used at 600-lb tension 


Circular saws and abrasive disks ... on gantries 
and on jib arms give good finishes in cutting core. This De- 
Walt table saw with abrasive disk can handle blocks over 6 x 
15 ft if necessary 


Martin also attempted a special circular saw, in 
which twin saw heads mounted at right angles were 
traversed in a carriage and guided by a cam end- 
plate. Helical gearing drove the two saws, so they 
cut out an L-shaped piece. This was fast and 
reasonably accurate, but it did leave a series of 
small flats on the curved surface, and tolerances 
were not accurate enough. 

Routing and sanding were also tried, but the 
eventual setup was a bandsaw. Martin’s was air- 
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Boeing 
Tests on a 12-in. table saw . . . at 3500 rpm showed 
a 200-tooth blade (left) at 8000 to 10,000 sfpm made good 
roughing cuts on stainless honeycomb, annealed or heat-treated. 


Boeing 
Stainless core .. . (heat-treated) of 0.001-in. foil, semi- 
stabilized with polyethylene glycol, can be surface ground. 
Either plunge or traverse grinding produces acceptable parts, 
but traverse is preferred. Max downfeed for roughing is 0.002 
te 0.004 in., for finishing 0.0005 to 0.001 in. Table speed can 
be high—in this case the max is 90 fpm. The 24 x 6-in. DA46- 
G6-V11 Carborundum wheel required dressing after removing 
9 cu in. and before finishing, or burrs were formed. Flood 
coating is required, so holding work on a magnetic chuck is 
advisable 


driven, with the saw guided by cams at the edges, 
and the whole sawing unit on a cam-guided car- 
riage to attain the desired curve. End cams usually 
differed, to give necessary conical taper to the piece. 
Feed was automatic, through gearing, and opposite 
ends were independently fed, again to obtain conical 
taper. First cut was within % in., to relieve tensions 
in comb manufacture, the second to + 0.010-in. tol- 
erance. Second cuts were smooth enough so no sand- 
ing was required, and production rate was good. A 
safety brake was added, to stop the bandwheels 
within a second in case cf band breakage, but there 
have been no breaks on production runs thus far. 
Present blades are 1/32 x % in., cutting a 1/16-in. 


1” 


Abrasive disks 10 or 12 in. in dia (right) caused extreme tear- 
ing and jagged edges, bad burring and like troubles, particu- 
larly on annealed core. A 20-in. disk cured these problems. 


Convair—Fort Worth 
A slice of Fiberglas ... honeycomb core is “machine 
sanded” (belt ground)—one of the newer techniques 


kerf. Teeth are 14 pitch, raker set. Blade tension 
is 700 to 800 lb by tensiometer, and speed is 7200 
fpm. Splices in the blade must be square and no 
thicker than the blade. There is no blade vertical 
adjustment, so size is attained by proper fixture de- 
sign. The second face is cut with the piece in a dif- 
ferent fixture. 

A special holding fixture is bolted to the saw 
table. It incorporates hinged plates at each end, 
which can be folded down to clear the blade, but 
brought up for checking the cut piece with a 
straightedge across the plates, and feeler gages. 
Thus, each part to be sawed requires a special hold- 
ing fixture with check plates, profile or cam end 
plates, cam follower or tangency plate, and feed 
gears to produce the correct ratio of end-to-end 
movement of the frame. 

A Tannewitz vertical machine at Convair-Fort 
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Boeing 
Ruddevator cores ... for the KC-135 Stratotanker are 
milled to shape. The slab is frozen into a box, then cut with a 
helical carbide-tipped cutter worth $7000. Curve on the core is 
uniform from end to end, and the cutter is about 10 in. in 
dia by 30 in. long 


Worth has an inclined table to ease feeding of the 
unexpanded slab or billet, is “tuned up” to avoid 
vibration, has special blade-welding to avoid mis- 
alignment or thickness difference, carefully set 
tension, a vacuum face to hold the billet tightly— 
and still requires a very skilled operator. But it can 
cut billet to within + 0.006 in. 

Conventional vertical bandsaws are the common 
method of rough-cutting expanded core to the de- 
sired plan. Here tolerances are not so close, because 
the core can be stretched or compressed slightly to 
fit. Normal practice is to cut a little large and com- 
press the core into the space. This eases the problem 
of edge bonding, by whatever method, and the 
change in core density is so slight it is unimportant. 

Friction bandsawing, with single- or double- 
beveled knife blades, proved better than conven- 
tional sawing with 24-tooth blades, when Boeing 
tested both on stainless honeycomb. A DoAll Zephyr 
saw was run dry at 11,000 fpm for friction sawing 
and 1600 fpm for conventional tests. Hand feed of 
5 fpm, guided by templet, gave an acceptable sur- 
face with a single-bevel knife blade. Conventional 
blades.tore the material; the friction blades did 
not.* However, best edge finish was obtained from 
an abrasive disk, mounted on an overarm saw. The 
blade in this case was 20 in. in diameter by % in. 
thick, running at 1800 rpm in a DeWalt table saw. 
Core % in. thick, of heat-treated 17-7 PH, was cut 


*Toothed blades give good tolerance but poor surface; 
plain blades produce good surface but poor tolerance. 


Disk, valve-stem, or “boloney-slicer” cutters . . . 
are common for machining honeycomb core. Here are typical 
ones, varying from ™% to 6 in. in dia. Cutter at left on bench 
has three V-shaped serrations, the one next to it has two chip- 
breakers; both are designed for very deep cuts. These cutters 
have 1 to 2° concave bottom clearance, 10 to 30° top clearance, 
run at 10,250 to 35,000 rpm, depending on size 


American Machinist * March 25, 1957 


? 5 Boeing 
Edge trimming .. .- to plan can be done by vertical mil! 
ing the stabilized core 


at 2.5-fpm feed; but at 4 fpm, the core collapsed 
and a burr was formed. 

For some structures, the sawed contour — to 
+ 0.006 to 0.010 in.—is accurate enough; for others, 
tolerances must be within + 0.002 in. In such cases, 
the saw is used only to rough out the billet, and 
one of the other methods, usually the “valve-stem” 
or “bologna slicer,” does the finishing. At Convair- 


Northrop 





Fort Worth, the sawed piece is inspected on a 
“miking table’”—surface plate with a dial indicator 
on a carriage over it. The dial indicator has a shoe 
that bridges one core space. 


GRINDING AND "SANDING" 

Rough-cut honeycomb at Convair is “sanded,” 
with water as a cutting fluid, to + 0.003-in. toler- 
ance. Originally, grinding wheels were used, but 
sanding has proved preferable. The machine, made 
by Engelberg-Huller Co, Inc, Syracuse, for grinding 
stainless-steel honeycomb, is unusual. It will hold 
thickness within 0.0015 in. Surface is 100% burn- 
free and there is reportedly no “layover” (burr) on 
edges of cells, even on material only 0.001 in. thick. 
But the method will not work on aluminum. A 4- 
head machine, with two roughers and two finishers, 


‘ 


Indicative of cutter size and finish... alum- 
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Boeing 
Typical of bologna-slicer setups . . . is this one on 
a boring mill, using a high-speed head and hard-edged cutter 
(insert) on stainless core 


is used. Alternate belts rotate in opposite directions 
and work is carried under them by an abrasive-belt 
conveyor. The grit of the conveyor must be varied 
according to the cell size of the work, but no hold- 
down or other tooling is required. Roughing belts 
are 220-grit silicon carbide, wet. Finishing belts are 
made of cork impregnated with 24- to 30-grit 
pumice and do not change dimension. Work can be 
made parallel or taper. 


SURFACE GRINDING TESTS 

Surface-grinding tests at Boeing on heat-treated 
stainless core were done at 0.005-in. depth of cut, 
0.060-in. crossfeed, and 34 fpm table speed. Beyond 
these limits, edges were torn, chipped, or cracked. 
Annealed honeycomb laid over every time grinding 
was attempted. Tests were with 10-in. Bay State 


inum are these examples, that at left with a 6-in. cutter, that 
at right with a 2-in. 
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9A46-H12V2 and a Carborundum DA46J9V20 
wheels on an Abrasive 3B grinder at 2150 rpm 
(5650 sfpm), and soluble oil as a coolant. 

Cup-wheel grinding was tried with an 18,000- 
rpm air motor. Acceptable finishes were produced 
with a Norton 37C46 wheel at 0.010 and 0.030 in. 
depth of cut in a 2-in. width at 1% to 10 ipm feed 
on heat-treated material. Higher feed or cut caused 
breakaway or chipping of ground surfaces. An- 
nealed core could not be finish-ground because of 
layover. 


MILLING 


Slab-milling of honeycomb core for bonded sand- 
wiches to shape is done by several companies. 
Boeing at Renton, for example, makes the ruddeva- 
tor for the KC-135 Stratotanker this way. Several 


Boeing 
Long sections can be tapered ... on this special 
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Tests were run... ona % x 18 x 35-in. 
panel of annealed 17-7 PH stainless (to be formed 
to 60-in. radius for titanium skins) held down with 
10N498 dry glue and machined with a Stellite- 
edged cutter at 18,000 rpm. Roughing cuts were 
0.010 to 0.050 in. deep at 744-ipm table speed. 
Finishing cuts were 0.030 in. deep, with the cut- 
ter honed every other pass. The step was cut at 
bevel, then the air head tilted to 90° and the 
step cut machined. Then the panel was turned 
over on a special plate and the step cut ma- 
chined. Finishes were suitable for bonding 


Boeing 


companies are currently studying duplicator mill- 
ing for complex shapes. Rohr developed a hole saw 
for stainless core capable of drilling holes % in. in 
dia and up to as much as 40 in. long! 

Stabilization by filling with water and freezing— 
or filling with some other material—is practically 
essential in milling. Some notching and shaping are 
also done by milling with this method. Actually the 
process is just like regular milling, except that the 
material cut is the stabilizer and the core material, 
and allowances must be made for the mixture. If 
ice is the filler, care must be taken to avoid gener- 
ation of heat that would melt it and allow burring. 


SLICING 


Perhaps most interesting and unusual of core- 
machining processes is that of “slicing.” Cutters are 


bed, over which a disk cutter passes on a carriage (inset). Also 
on the carriage is a milling head for edging 


153 





How to make sandwich . . . 


North American Aviation Boeing 
Aluminum honeycomb . . . filled with wax can be rout- Routing of finished parts . . ~ may involve special fix- 
ed by hand with conventional equipment. Here clearance steps tures. Here fingers of a spoiler are being trimmed 


are being cut to a scribed line 


Multiple passes . ~~. on an_ inclined 
plane over a great length, without riser-plate 
fixtures, are possible on this special tapered- 
core router or miller. A traveling carriage sup- 
ports an overarm above an Onsrud base. The 
arm can be adjusted to cut an inclined plane 
as great as 20° off the horizontal and carries 
a l-hp Bridgeport milling head (Model J) 
over an 18-in.-wide by 14l-in.-long piece. The 
head is adjustable to cut up to 45° chamfer 
along the base. Spindle speeds are 80 to 
ae 2720, carriage feeds 10 to 40 ipm 
Convair—Fort Worth 


disks like those used for cutting cloth or slicing cold A wide variety of cutters have been developed for 
meat, and with the shank look like large engine various purposes. Boeing has some, for example, 
valves, hence the names “bologna slicer” and about 3 in. in diameter with feather edges of Stellite 
“valve-stem cutter.” or other hard facing. They are ground nearly flat 
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on the open face, with a 1 ¥%-in. radius on the shank 
side, blending into an edge angle of 25° + 1°. Rohr 
stuck with the slicer on stainless when it was gener- 
ally discarded, improved it for this use, now has 
slicers from % to 10 in. in dia. They cut burr-free 
at a uniform 7500 sfpm. Rohr technicians use a 
chipbreaker with the knife when slotting or groov- 
ing is done. 

Plain disk cutters are suitable for aluminum core, 
but show relatively short life on stainless. Boeing’s 
tests showed a 3:1 life for the hard-faced 2%-in.- 
dia cutter. Feeds are usually around 10 ipm, and 
life runs 140 to 180 linear in. for the hard-faced 
cutter, dropping off with deeper cuts. Plain cut- 
ters ran 25 to 60 linear in., but lost 10% average 
life when foil thickness in the core cut was in- 
creased from 0.001 to 0.002 in. Greatest efficiency 
resulted from a series of cuts 0.015 in. deep, rather 
than attempting a single cut to depth. 

Similar tests with the cutter in an 18,000-rpm 
air-driven head were run on heat-treated stainless 
honeycomb foamed with BAC foam 307, Type 1. 
The abrasive action of the foam made plain cutters 
useless, but the hard-faced cutter will give about 
30-linear-in. life at 7%-ipm feed and 1/16-in. 
depth of cut (about 1/5 normal for unfoamed 
areas). 

These cutters are used in vertical millers or bor- 
ing mills equipped with special rise-and-fall cams 
on table or fixture to attain required contour. Tol- 
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erances of + 0.002 in. can be obtained with a rough- 
ing and finishing cut. In some cases, water glass or 
Carbowax is the adhesive holding core to platen; in 
others, a refrigerating unit provides cooling (and 
later heating) for ice making. Northrop has a fix- 
ture incorporating refrigerating coils in the platen 
which is set on a central balljoint. The platen can 
be tilted to a stop on any of the four sides, and 
locked there, to attain a particular taper. 


ROUTING 


Edges of core sections must usually be cut to a 
special shape, and it may also be necessary to step 
them to fit into a supporting rim in the cavity of 
the structure. This is commonly done by routing, 
either with a hand router, where tolerances permit, 
or by more exact machines, such as the two from 
Convair-Fort Worth illustrated. 


SPECIAL CUTS 


Tests on special panels made by Boeing are in- 
dicative of approaching problems and their solu- 
tion: 

Friction-disk cutter and grinding wheel were 
used together on heat-treated stainless of two dif- 
ferent densities. The panel was 5% x 18 x 32 in., of 
which a 4%-in. edge strip was 3/16-in. cell and 
0.002-in. foil (3-20), spotwelded to 3/16-in., 0.001- 
in. foil (3-10). Tools were driven by tiltable air 
motor. Steps were like those described in an accom- 


Carriage drive and details ... of support are clearer 
in these pictures, the second with the carriage-drive box opened, 
showing the 14%-hp Lima Gearshift Drive and the gearing 
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panying caption, except that the bevel was made on 
the second side only. Rough cuts were at 13.5 ipm 
and 0.010 to 0.125 deep, finish was 0.030 in. deep 
at 7.5 ipm. In this case the step slice was cut first, 
then the 0.040-in. doubler cut—requiring two 90 
shifts of the air motor. The second side was cut with 
the core on a special stepped plate, and the step cut 
the same way. Then the job was transferred to a 
Mattison grinder with wheel periphery dressed to 
the desired level. The bevel was plunge-cut with pro- 
gressive downfeed of 0.002 to 0.004 in. Finish- 
grinding was done with a downfeed of 0.005 to 
C.001 in. at the same angle. Finish was acceptable 
for bonding. 

Grinding technique was used on a 17-7 PH, % x 
6 x 1l-in. stainless panel to have a stepped doubler 
area all around one side 2 in. wide and 0.040 in. 
deep, with a 45° bevel all around the other. The 
core was set up on a magnetic sine plate after faces 
were finish-ground. It was put on an Abrasive 3B 
surface grinder, with wheel speed of 6000 sfpm, 
bed travel 34 fpm. Downfeed was 0.002 to 0.004 in. 
for roughing, 0.0005 to 0.001 in. for finishing, with 
the wheel dressed before finishing. Core cells were 
filled to varying levels with dry glue 40N498 for 
stabilization; this aided greatly in grinding the 
feather edge on the bevel. Grinding produced an 
acceptable finish on all surfaces except where the 
dry glue did not fill cells. When a cut other than 
perpendicular to the base is made, support of cell 
side walls is lacking, so a stabilizing agent appears 
advisable. 


GENERAL 
Machining methods are still in the development 
stage, so many changes can be expected. (After all, 
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Standard pin router, . . . with spe- 
cial plate or bed, cuts steps on aluminum 
and Fiberglas core. The cutter extends up 
through the bed to cut on the underside of 
the core. Holes around the cutter create a 
vacuum to hold the core down tight. (Mask- 
ing tape covering the top of the core holds 
the vacuum.) Cutter depth is set by the 
dial gage below the table. Pieces are fed 
by hand, guided by straight or adjustable 
templets. No platens or fillers are needed, 
cuts are within 0.003-in. tolerance, cutters 
are quickly interchangeable 


Convair—Fort Worth 


some fitting of tapers and diagonals is still done by 
hand with a bread knife.) Changes are, in fact, go- 
ing on continually, and methods described here may 
be superceded before this report is published. De- 
scriptions here do, however, indicate the general 


methods in wide use, and the problems thus far 
solved in machining what is essentially a “flabby” or 
accordion structure. 


AFTER MACHINING 

After finish-machining and careful inspection for 
size, shape, condition of cut surfaces, and the like, 
the honeycomb is washed thoroughly and clinging 
chips, etc, blown out with air. This is still a slow 
hand operation, but no better method has thus 
far been found for performing this important step. 
At this point, aluminum honeycomb (or other ad- 
hesive-bonded types) may be given a “close cure” 
—heating to polymerization temperature to make 
sure all bonds are cured. 

At this time, too, assembly splices may be made. 
This step varies from simply interlocking separate 
pieces to careful bonding of core elements into one 
piece, depending upon the job. It is possible, also, to 
combine several different “densities” of honeycomb 
for various sections, if greater density is required in 
a particular area. 

Other operations — additional inspections, tests, 
bending, forming, preheating Fiberglas to set it into 
a desired shape, etc—are done at this time, before 
final cleaning and preparation for the exacting as- 
sembly operations. At this time, also, prefitting of 
the core into the machined or chemical-milled cav- 
ity may be done. No description of preparation oi 
the “skeleton” will be given here, because it fol- 
lows conventional practice. 
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North American Aviation 
Cleaning cut honeycomb... 
is an exacting job, involving several steps to be sure all grease 
is removed 


North American Aviation 
The cleaned outer skin... 
is laid down in a fixture, covered with a piece of cheesecloth im- 
pregnated with adhesive (Epon here), and the cut and con- 
toured honeycomb core laid over it 


North American Aviation 
Assembled core and outer skin .. . 
are wrapped to a vacuum table and put into an autoclave for 
bonding. Then the opposite skin is put in place and the process 
repeated 
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North American Aviation 


Cleaned and assembled honeycomb .. . 
is primed before assembly in the skins 


Assembly 


BONDING WITH ADHESIVES 


During the past decade, epoxy-base organic adhe- 
sives have been used increasingly in aircraft, first 
for metal-to-metal joints of flat sheet, and more re- 
cently for joining honeycomb to skin. As a matter 
of fact, without some adhesive or similar bonding 
of most of the surface area of honeycomb to skin and 
other structural parts, honeycomb structure would 
be of little value. 

Bonding gained its initial acceptance because it 
did away with the multiple costly steps in applying 
conventional fasteners. It provided the essential 
aerodynamically smooth surfaces for supersonic 
planes, avoided local stress concentrations around 
the conventional fastener, permitted thinner skins 
and consequent weight reduction, made more-com- 
plex designs practical, and so on. It increased re- 
sistance to fatigue, damping effect, and reduced cor- 
rosion. Best of all, it made it possible to combine the 
liquid-sealing of joints with the joining. 

For example, the B-36 has over a fourth of the ex- 
terior surface of the wing bonded to stiffeners with 
an organic adhesive (neoprene-phenolic-nylon). 
The Matador B-61 has 80% of the wing and tail, plus 
some internal structure, bonded; 425 bolts are avoid- 
ed in joining the two halves of the wing, for exam- 
ple. Cost is cut a third, time 75%. 

Adhesives (see Table) are undergoing intensive 
research because so much is required of them. They 
must be strong, resilient, adherent, resistant to mois- 
ture and fuels, thermally stable, and have long 
“shelf life.” They must go through a semi-fluid state 
during curing so joints are smooth and fillets are 
formed. There must be “no-pressure” forms for some 
applications. And it is desirable that the useful tem- 
perature range be as wide as possible. 

Basically, adhesive bonding is the application of 
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North American Aviation 
An alternate method .. . 
of preparation is to coat both honeycomb and skin with ad- 
hesive, then to assemble 


Rohr-Riverside 


Large platen... 

with vacuum bag, bonds some honeycomb sandwiches under at- 
mospheric pressure. Platen temperature is closely controlled 
during heating and cooling 


Assemblies may be bonded .. . 

in an autoclave of the clamshell type. Here the assembly is being 
placed on a foil-covered base. It will be covered by the pressure 
pad at left 


controlled heat and pressure so the adhesive will set. 
Heat is most commonly provided by steam coils or 
pipes, but an increasing amount is provided elec- 
trically. Pressure is provided most commonly by air 
bags pressing on exposed portions of the assembly. 
Lead or iron weights may also be used, but do not 
assure as uniform pressure over the entire surface 
as does enclosure in a vinyl bag or metal diaphragm 
that can be exhausted while the assembly is in an 
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x ewrges B 
Rohr-Riverside 
Horizontal autoclave .. . 
8 x 22 ft, cures bonded structure. Structures are in nesting jigs 
on large transfer sheets, are rolled in from wheeled transfer 
dollies. Max operating pressure is 250 psi. Al to Al, Al to Mg, 
and Mg to Mg have been bonded 


North American Aviation 


autoclave or similar low-pressure, low-temperature 
device. Bonding pressures seldom run as high as 
150 psi, and temperatures are seldom above 350 to 
400 F. However, aircraft parts to be bonded are 
frequently so big that equipment becomes similarly 
outsized. Several companies, including Northrop, 
have presses (with rubber bags for platens) that are 
at least 6 x 18 ft in working area. They also have 
autoclaves like clamshells that are as much as 8 
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Typical Adhesives for Bonding 


Adhesive Source 
422 J (36-in. wide)* 
4021 Metibond** 
620 Plastilock** 
FM-47 Marbond 
Aerobond 422* 


Shell Development Co, Emeryville, Calif 
Narmco, Inc, Costa Mesa, Calif 

Goodrich Tire & Rubber Co, Akron, Ohio 
Bloomingdale Rubber Co, Chester, Pa. 


Adhesives Engineering, San Carlos, Calif 


302 Metibond 
TTG-500** 


Narmco (see above) 


Los Angeles, Calif 
Bondmaster 611 
M 24 Rubber & Asbestos Corp, (see above) 


* good up to 450 F ** good to 260 F 





Honeycomb Structures Co, Inc, 5510 W 102nd St, 


Rubber & Asbestos Corp, Matawan, N J 


M 602 Rubber & Asbestos Corp, (see above) 


Douglas 


Multi-deck sandwich . . . 

forms the keel section for the LCVP-36 landing 
craft. It is Fiberglas-reinforced polyester Aircomb. 
This is an example of multiple-layer honeycomb 
laid up wet with epoxy resin and set cold 








North American Aviation 
Final preparation .. . 
for bonding is being completed in the foreground, while the 
other autoclaves are “cooking” assemblies 


ft in diameter. For some really big assemblies, hori- 
zontal cylindrical autoclaves are used. Boeing has 
a new one at Seattle that is 9 ft in diameter and 27 ft 
long. It contains three racks or platens, because as- 
semblies are usually large in only two dimensions. 
With such a unit, one set of platens can be loaded 
while another is “cooking,” and the platens inter- 
changed on cars. 

Douglas has recently developed a unit for paper 
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North American Aviation 


Curing of small parts... 
can also be done directly under heat lamps. Here a trailing- 
edge assembly with Epon is so handled 


bonding that looks like a pants presser, with a flex- 
ible metal diaphragm to transmit pressure, while hot 
oil circulates to the mold plate. North American 
Aviation has steam-heated “pants pressers” for trail- 
ing-edge parts. Molten salts have been tried success- 
fully as a heat-transfer medium, as have form-fitting 
electric blankets, the latter in a clamshell-type 
bonding press developed by Martin for the Matador 
wing. This utilizes air bags for pressure. 
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How to make sandwich . . . 


Basically, adhesive bonding must be preceded by 
proper cleaning and surface preparation. Parts may 
be fitted beforehand but, once cleaned, may not be 
touched by hands, for even this slight coating may 
cause failure of the bond. To insure cleanliness, most 
companies require operators to wear cotton or rub- 
ber gloves, and work is done in a restricted area. One 
company calls its separate room a “hospital area” to 
indicate the surgical cleanliness required. 


CLEANING BEFORE BONDING 


Cleaning procedure varies with the materials, of 
course, and is essentially the same as that accorded 
the same metals in conventional practice, but is 
much more strict in degree of cleanliness required. 
Aluminum is cleaned by dipping in an alkaline 
cleaner or by vapor degreasing (North American), 
rinsing in water, and checking for water break (an 
unwetted area, indicating the presence of grease, 
etc). This is followed by a chromic-sulfuric acid 
bath, water rinse, and oven-drying. Special anodic 
treatments may be added. (Where used, aluminum 
castings are degreased in a trichlorethylene-vapor 
bath, then sandblasted.) Wood and phenolic parts 
are cleaned by light sandblasting or sand-papering. 
For magnesium, the process is essentially similar, 
except that the steps are (1) degrease, (2) Dow 
process, (3) bake dry. 

After such cleaning, the parts are never touched 
by bare hand—in fact, aren’t even breathed upon 
if it can be avoided. Most handling is by hooks or 
carriers of suitable materials. Bonding quality de- 
pends upon fit, pressure, and cleaning, but the vital 
one of the three is cleaning. 


SPLICING 

Need for larger honeycomb-sandwich assemblies, 
and the effort to conserve relatively costly core ma- 
terial, has resulted in development of techniques for 
splicing. Splicing also permits densification of core 
in a particular area, or a change in ribbon direction. 
In effect, the edges of the two sections are brought 
together and cells along the joining line for %-in. 
width filled with adhesive. North American Aviation 
reports the cost of splicing as $0.65/splice plus 
$0.03/sq in. of splice area. Strength is excellent. 
Weight is increased in this area, of course, but the 
wide belt of adhesive compensates for mismatched 
core-block cutting lines. Studies are now being made 
on methods of reducing glue-line thickness. 


Shapeup of bonded honeycomb panel... 

with edges crushed in hydraulic press utilizes an epoxy tool. 
Sequence shows layup (top), setup for pressing, and pressed 
panel (bottom) 
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Convair-Fort Worth Convair-Fort Worth 
Core is prefit. . . Prefit slices of honeycomb .. . 
to the “slug” (integrally stiffened skin panel) and labeled for are installed in the panel. Film adhesive bonds core to panel 
location in this first of three pictures of assembly of Fiberglas 


core 
4 


Convair-Fort Worth 
Liquid adhesive is applied. . . 


with a brush to areas of a panel where the slug is to be bonded 


North American Aviation 
Different cell sizes . . . 
and/or foil thicknesses, may be assembled in one core for 
strength in Iocal areas. Here is such a spliced assembly for a 
dive-brake door 


Finished parts are checked . . . 
by electronic means. Other inspection methods were described in 
detail in AM—Dec 17 °56 


North American Aviation 
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How to make sandwich . . . 


Brazing alloy is tacked... 
(spotwelded) to core in layup of the 
sandwich by the Rohr-pioneered technique. 
Skin goes over this, then assembly is placed 
in furnace. Note gloves, jacket, and “surgi- 
cal” cleanliness 


Brazed assembly 






Rohr-Chula Vista 


is the newest method 


As aircraft and missile speeds and loadings increase, 
we are rapidly moving out of the strength and heat- 
resistance ranges of conventional materials and 
structures. Titanium alloys and stainless steels have 
the necessary resistance to oxidation and aerody- 
namic and blast heating, but they must be made 


Rohr-Chula Vista 
Final preparation for brazing... 
involves sealing the assembly in an air- 
tight box on a heavy supporting base. The 
base is on a car which rolls into the 
7x7x16-ft (working area) furnace at left. 
Furnace temperature can go to 2500 F max, 
but 1800 F is the usual operating tempera- 
ture. Man with clipboard (left) controls 
temperature, man at gages (right) checks 
atmospheric controls. Other operators wear 
aluminized clothing that reflects 95% of 
radiant heat 
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into air-cell structures to provide necessary strength- 
weight ratios. Various conformations are being de- 
veloped, including waffle, expanded-metal, grid, cor- 
rugated, and honeycomb designs, all to form the fill- 
er in a sandwich structure with outer skins of stain- 
less or titanium alloy. Best and most practical thus 
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Rohr 
Dramatic evidence .. . 

of the strength of honeycomb structure is this demonstration 
setup 


far is the honeycomb as the sandwich filler, with 
stainless steel or titanium as the “bread.” With braz- 
ing or welding as the “butter” to join filler to skin, 
the sandwich structure is strong and heat-resistant 
enough to handle all current and projected require- 
ments for a few years. 





Typical Brazing Materials 

Mo-braze (melts at 3450 F)—American Electro Metal Corp, 
Yonkers Ave, Yonkers, NY 

Durhy (silicon and carbon—for SiC)—Carborundum Co, Niagara 
Falls, NY 

Coast Metals (85% Ni, 2 to 3% Si)—Coast Metals, Inc, Little 
Ferry, NJ 

Silver-Manganese (85% Ag, 15% Mn)—Handy & Harman, 82 
Fulton St, NYC 

Manganese-Nickel (68% Mn, 32% Ni)—Handy & Harman, 82 
Fulton St, NYC 

Palladium-Silver (75% Ag, 20% Pd, 5% Mn)—American Platinum 
Works, Newark, NJ 

Solabraze (a family, including H, |, 1X1, NX1) (60-85% Ni, to 20% 
Cr, to 30% Ma, % to 5% Si, 0 to 3% Boron)—Solar 
Aircraft Co, 2200 Pacific Hy, San Diego, Calif 


Nicrobraze (4% Si, 16.5% Cr, 4% Fe, 3.8% Boron, 1% C)—Wall 
Colmonoy Corp, John R S, Detroit 3, Mich 





iW 
1] 
: 
1 
| 
| 





a. 
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Solar 
High-temperature brazing . . . 

of honeycomb structures is done in this Solite elevator-type bell 
furnace. Largest of its type, it is 8 x 10 ft and rises 35 ft from 
the floor. Kenthal heating elements provide 300 kw. Fan blades, 
loading forks and thermocouple tubes are Inconel; support 
bolts 80 Ni 20 Cr; the grid support and fan shaft 35 Ni 15 Cr; 
and radiation shields 18 Cr 8 Ni. A spare grid will be Inconel 


Honeycomb structure is an anisotropic (properties 
differ with direction) integrated, sheet-metal as- 
sembly in which the facings are the prime load-car- 
rying members. Proper design permits ultimate com- 
pression strengths to be realized, even with very 
thin faces, because the core provides continuous 
support to prevent buckling, yet transmits shear 
stresses. This is true of adhesive-bonded sandwich, 
but it can withstand perhaps 450 F, while the brazed 
type can withstand 1200 F in sustained flight. Fac- 
ings or skins are usually 0.010 to 0.030 in. thick, core 
stock 0.001 to 0.010 in. Materials include AISI 321, 
Armco 17-7 PH, Inconel X, Multimet, and Haynes 
Alloy 25 (L-605). North American is planning to 
use AM-350 and Thermold J. Below 900 F, the 17-7 
precipitation-hardening stainless seems _ superior, 
above that Inconel X or L-605. 

There are many production and experimental 
honeycomb shapes. Some have been stitched, eye- 
letted, slotted, or expanded to make core structure, 
but the commonest methods are adhesive bonding 
and resistance welding. In the case of adhesive bond- 
ing, the brazing material is expected to replace the 
adhesive when the sandwich is made; the resistance- 
welded structure is unaffected by brazing. Inci- 
dentally, in a brazed structure of %-in.-cell mate- 
rial 1 in. thick, there would be over 1/5 mile of 
capillary braze fillet per square foot! 

Both welding and brazing have been tried in as- 
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How to make sandwich . . . 


Temperature Limitations of Typical 


Thin Aircraft Skin Metals 





Solar 


Solid sections or fittings. . . 


6A1-4Va 600-700 F 
17-224 600-700 F 
410 800-900 F 
17-7 PH 800-900 F 
Type 321 1000-1200 F 
Type 310 1200-1400 F 
Inconel 1500-1700 F 
Inconel X 1300-1400 F 
L-605 1500-1900 F 


can be brazed into honeycomb. Here a massive boss is in a high-density sandwich casing 


for a jet-engine compressor 


sembly, but welding thus far has proved impractical 
because of limited current-carrying capacity and 
compression strength of the honeycomb. Resistance 
welding is possible, but not yet practical. .. . The 
Solar Aircraft Company Research Division made an 
exploratory investigation of resistance-welded hon- 
eycomb sandwich several years ago which showed 
the extreme technical difficulties with this method 
of joining sandwich. Twenty to fifty per cent of 
metal-to-metal weld bonding of the thin-walled 
core to facing was the maximum achieved on lab- 
oratory samples. No solution appeared to exist for 
nondestructive testing the resistance-welded sand- 
wich structure for quality control. Because of lack 
of fillets at the joint, X-ray inspection methods used 
for braze joining were not applicable. . . . North 
American Aviation has experimented with resistance 
welding to grids etched on facings. 


BRAZING METHODS 

Metallurgical brazing (temperature high enough 
so there is some diffusion of braze metal into base 
metal) is thus the current method of joining. It pro- 
vides large bond areas, distributing stress uniform- 
ly—even strengthening the core itself at joints. 
Surgically clean parts are a necessity thus far, de- 
manding exceedingly well controlled degreasing and 
even pickling. (North American Aviation has re- 
cently made tests indicating surgical cleanliness may 
be unnecessary.) Flux, if any, must be a special type 
to insure corrosion resistance of assembly. 

Basic problems are positioning of brazing alloy, 
flux, and parts in a proper fixture, accurate holding 
to insure desired shape and yet achieve metal-to- 
metal contact of faces and core, controlled heating 
and cooling rates to avoid warpage and stressing, 
atmospheric protection to avoid oxidation of parts 
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and contamination of joints, control of post heat- 
treatment to develop desired metallurgical condi- 
tions, sizing, coining, or other plastic deformation to 
strengthen the part by cold work. These are major 
problems, because it is relatively difficult to repair 
brazed sandwich panels. It is preferable for them to 
be right to start with. (Incidentally, battle-damage 
tests show that well-made honeycomb is surpris- 
ingly strong. Damage is local, and skin peeling from 
projectile penetration halts at the cell-wall joint. 
Also, experiments and tests during the past few 
months on battle-damage repair have proved suc- 
cessful in most cases.) 


HYDROGEN ATMOSPHERE 

Furnace brazing is most practical thus far, but 
induction brazing shows promise. Convair, Martin, 
and North American use silver alloys. Solar practice 
is to braze in hydrogen atmosphere, using alloys that 
tend to form new alloys with the materials brazed 
so that the joint is actually able to withstand higher 
remelt temperatures than those at which it was 
made. This is possible because the elements (boron, 
carbon, silicon) which make the alloy melt at 1815 
F tend to reduce concentration during brazing or 
subsequent heat treatment, and remelt temperature 
goes up to 2550 F. 

To provide specific information on the problem, 
one production method will be described. It is of 
interest to point out that 17-7 PH stainless core, 
with %-in. cells 1 in. thick, costs about $90 per sq 
ft ($400 for Inconel X or L-605!) silver-manganese 
brazing alloy (%4 lb) about $5-$8 and 0.010-in. skins 
of 17-7 PH about $2. This is about $100 per sq ft for 
materials alone, but care and careful handling tend 
to keep this obviously expensive method from being 
passed up because of excessive costs. 
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America’s first supersonic bomber, .. . 
the B-58 Hustler, is a delta-wing design incorporating hundreds 
of square feet of brazed honeycomb sandwich structure. Here it 


is shown in flight carrying an underfuselage detachable pod, 
which gives it great versatility on missions 


How “Hustler” Panels are Brazed 


Production procedures for brazed stainless-steel pan- 


els have reached an advanced stage of development 
at Convair-Fort Worth, where the B-58 Hustler 
supersonic bomber is being made—“the first produc- 
tion aircraft to use brazed stainless-steel sandwich 
panel as primary structure,” according to Lt Gen 
C §S Irvine, deputy chief of staff, Material, US Air 
Force. This bomber, which first flew in November 
56, is reported to utilize about i200 sq ft of stain- 
less panel. Most of this is the 17-7 PH material, high 
tensile and difficult to fabricate. 

Proper tooling, quality and process controls are 
the essentials in achieving consistently satisfactory 
panels, and the prime factors in bringing price down 
to reasonable levels. It thus may be helpful to out- 
line Convair methods, emphasizing control and not 
dwelling on standard details of cutting or brazing 
mentioned elsewhere. 

Stainless-steel sandwich material is received from 
the vendor and sent to Receiving Inspection. After 
routine examination for damage in shipment, prop- 
er thickness, and the like, samples from each ship- 
ment received are sent to the Process Control Lab. 
Spectographic examination determines whether the 
heat or batch falls within the range of chemical 
analysis allowed in purchase specifications. Response 
to heat-treatment is checked by actually heat-treat- 
ing a portion of the sample as it is done “on the 
line.” Tensile tests determine strength properties. 
Not until the samples have passed all these tests is 
the incoming shipment released from the impound- 
ing tag at the receiving dock and sent to the proper 
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storage area. This is an important initial control— 
no material ever reaches storage areas unless it is 
suitable for use. 

When a section of core material is taken from the 
storage areas, it is checked again for thickness, core 
size, and possible damage. Thickness readings at 
various specified points are recorded on a “core his- 
tory sheet;” these readings show how much stock 
must be removed at these points and any areas 
where the core is too thin. (By careful selection and 
location of pattern, many such areas can be sal- 
vaged.) 

Panel or contoured sections of honeycomb must 
be cut to +0.003-in. tolerance, because tolerance be- 
tween core and skin at the joint must not exceed 
0.006 in. This demands extreme care in cutting, spe- 
cial cutting equipment, selective assembly, and as- 
sembly tools which serve as checking fixtures as 
well. 

The common adhesive for attaching stainless core 
to a platen machining is sodium silicate (water 
glass), although freezing or Carbowax (a water- 
soluble adhesive) may be used. In setting up a 
platen, a 2 x 2-in. test block of core of at least the 
same thickness as the workpiece is set up alongside 
on the platen. The operator checks machine settings 
on this block before cutting the actual core—a major 
factor in reducing spoilage. 

At the machining area, the platen is attached to 
a special bed and held in place by vacuum. A lubri- 
cating agent (Ivory soap) is applied to core and test 
block, and cutting done with a “bologna slicer” or 
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How to make sandwich. . . 


“valve-skin” type cutter, able to make cuts as thin 
as 0.020 in. without creating burrs. 

When the surface is finished, it is visually in- 
spected for burrs or mashing, removed from the 
platen, and checked at a dozen or more points of 
thickness. It is then turned over, reapplied to the 
platen, and machined on the opposite side. Again 
thickness is checked at a number of points and a 
surface inspection made. Inspections total perhaps 
a dozen during and after machining because of the 
many possibilities of error, such as lifting of the 
core over the platen (either by loosening from the 
adhesive or being bridged by it), uneven expanding, 
damage in handling and the like. 


ASSEMBLY 

Assembly is one of the most critical areas in 
brazed-panel manufacture, for here the details are 
assembled into the panel; once assembled, the panel 
must be brazed—it cannot be disassembled to add 
or subtract parts, to correct an improper fit or in- 
correct procedure, or for any other reason. This is 
the point of no return, so inspection, checking, and 
control procedures are critical. To avoid initial prob- 
lems of cleanliness and dust control, the entire 
operation is carried on in a special room called a 
“hospital area” because of the surgical procedures 
followed. 

Detail components are prefitted to tolerances of 
+0.003 in. in glass-fiber reinforced plastic fixtures 
with metal-sprayed copper inserts. (Copper dis- 
perses heat better, thus avoids burning or puddling 
in tack brazing.) Fixtures are made to precise di- 
mensions, slightly undersize to allow for the growth 
in the panel which will occur in brazing and heat- 
treating. 

All details are thoroughly degreased and cleaned, 
subjected to a mild etch, and thereafter are never 
handled with the bare hands. Either rubber or cot- 
ton gloves are worn by assembly operators, because 
even a fingerprint can leave enough oil to cause a 
void or unbrazed area. Cleaned parts are again in- 
spected to be sure they are surgically clean. Also 
edge members and inner-skin assembly and spot- 
welds are inspected, and parts are kept in trays to 
reduce individual handling. Incidentally, one early 
source of contamination was found to be the salinity 
of supposedly clean and pure rinse water. 

Assembly proceeds in the fixture, with continued 
checking to avoid overlap of brazing ribbon and 
damage to parts. Some strips are quite thin (0.002 
in.). Details are tacked in position by electrobrazing 
with special resistance spotwelders. Core, cut slight- 
ly oversize to provide intimate contact between it 
and edge members, is inserted, and strips of brazing 
alloy positioned and fitted around it. Ends of core 
ribbons are aligned with edge members, and cell 
walls or ribbon edges which may have become dis- 
torted since machining are corrected. The core is 
weighted to prevent movement, and a trigger-oper- 
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Convair-Fort Worth 
Strips of braze materials, . . . 

carefully fitted, are tackwelded in place over the core and with- 
in the fixture 





Convatr-Port Worth 


The assembled panel... 

is placed on a graphite block in the braze box. The stainless 
cover sheet, coated with stop-off, has been rolled back here for 
the picture. It will be welded in place around the edges 


ated electric tacking gun used to tack ribbon ends 
to the edge members. 

After the core has been tacked around the entire 
perimeter, the outer skin is set in place and also 
tacked to prevent movement during any operation 
prior to brazing. All tack brazes are light so that 
when the panel reaches brazing temperature, the 
tacks will break loose and allow details to “grow,” 
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Convair-Fort Worth 
Welded braze box... 

is connected at right for cycle purging. A vacuum pump first 
exhausts the box, then inert argon gas is pumped in 


and flanges and skin to lie flat. This growth amounts 
to 0.0045 in. per inch. 

After the panel assembly is completely “tacked,”’ 
it is ready for “canning.” The “canning” process 
consists of the placement of a 142- to 2-in. graphite 
block, the top face being either flat or machined to 
a slight concave configuration to suit the particular 
panel being run, into a stainless-steel “pan.” The 
“pan” has a 144-in. flange all around, and the depth 
of the pan is equal approximately to the thickness 
of the block, plus the thickness of the panel. 

After the block is in the pan, a stainless-steel 
sheet, 0.008 in. thick, called a lower cover sheet, is 
placed over the entire face of the graphite block. 
This keeps the panel free from contamination which 
might result if in direct contact with the block. A 
thin coat of “stop-off’” (benzated alumina) is 
painted on this sheet and, when dry, the panel is 
centered in the panel area using guide lines for ac- 
curacy. The panel is now in position with its outer 
surface next to the block, with the inner face of the 
wide leg of the “Z’? member exposed. On this face, 
braze forms are set in place, completely surrounding 
the panel and equal in height to the depth of the 
zee-angle edge member. These braze forms are also 
painted completely with “stop-off,” as was the lower 
cover sheet, to prevent the sheet and braze forms 
from becoming attached to the panel if brazing alloy 
should exude from the panel during the brazing 
cycle. 

After the braze forms are in place, the filler sheet 
(same thickness as edge members) is set in place 
next to the inner skin. We now have an assembly 
that is of uniform thickness over the entire area of 
the panel. Over this is placed a sheet of 0.010-in. 
stainless steel, then a layer of “Fiberfrax,” which 
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Convair-Fort Worth 
Braze box is placed in retort, . . . 

assembled as described in text, and loaded into a smaller brazing 
furnace. The assembly will be removed after approximately four 
hours 


acts as a pressure pad to keep all members of the 
panel to remain in “an interference contact” with 
each other. Over this, an 0.032-in. stainless-steel 
upper cover sheet is placed, then the vacuum sheet 
(0.005 in. thick) is placed over the entire assembly 
which extends over the flanges of the braze box. 
The vacuum sheet is then clamped to the flange all 
around and “Heliarc”-welded shut, making a com- 
pletely airtight container. The container is now 
checked for leaks and forwarded to the brazing area. 

Here, thermocouples are attached to the outer sur- 
face or top of the braze box. These thermocouples 
must be either “zero” or calibrated, as the temper- 
ature reached during brazing is very important and 
thermocouples are the only link between the furnace 
and the operator. Through this medium he is able to 
determine when the panel has reached temperature 
(1815 F). Two to six thermocouples are used, ac- 
cording to the size of the panel. Over the top of the 
thermocouples, another sheet of Fiberfrax and an 
0.032-in. sheet is placed, and the entire assembly is 
now ready for brazing. 

The box is placed in a retort, which is an airtight 
chamber. The door of the retort is closed up and 
bolted in place. Through the door, there are tubes 
to carry the thermocouple wires to the recording de- 
vice on the control panel. There is an opening for 
the vacuum tube, which runs from the braze box 
to the vacuum pump. 

The car carrying the retort is placed in the “purge 
station” and here the vacuum tube is attached to 
the vacuum manifold and the retort is flooded, 
through another opening in the door, with argon, 
an inert gas, necessary and capable of creating an 
atmosphere around the braze box, to keep it from 
oxidizing, also to purge the entire panel, so that 
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Convair-Fort Worth 


Two large furnaces .. . 
in the brazing area are served by cars which run on rails on a 
transfer car, so the assembly can be moved to various operations 


prior to brazing time, the panel, braze box and re- 
tort contain nothing but argon. After 2% hr at the 
purge station, the car and retort are transferred to 
the brazing furnace. Here temperature is raised until 
the panel, through recorded thermocouples, has 
reached 1815 F (brazing temperature). This tem- 
perature is maintained for 15 min, then the furnace 
is cut off and fast cooling takes place. When panel 
temperature has been reduced to 1400 F, the furnace 
is leveled off to maintain 1400 F for 90 min. At the 
end of this period, called the “transformation peri- 
od,” the car and retort are removed from the furnace 
and placed in an air-cooled chamber to accelerate 
the cooling cycle. 

A recorder shows panel temperature all through 
the heating, cooling and chilling (to -20 F) cycles. 
Periodic checks are also made on vacuum, atmos- 
phere flow rate, and dewpoint. Variations are noted 
on the panel-history sheet. 

After heat-treat, the retort is removed from the 
furnace, cooled, then opened so the vacuum bag can 
be moved to the disassembly area. Here the vacuum 
sheet is removed and the heat-treat tab taken out. 
(This is a clean strip of metal like that in the as- 
sembly that goes through all operations with the 
panel, then is machined to shape and tested in ten- 
sion to check the heat-treat.) 

The panel is lifted from the reference tool (which 
will be refinished for reuse) and cleaned of anti- 
braze compound and globules of brazing alloy 
(which would braze shim sheets, etc, to the panel 
if antibraze were not used). Wrapped in paper, the 
panel is placed in a deep-freeze set at -20 F for 
complete transformation. The panel is next placed 
in an ageing oven for 90 min at 1050 F. The heat 
is considerably less than that for brazing, therefore 
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brazed joints will not be affected or configuration 
altered. 

After final heat-treatment, vent holes in the panel 
are cleaned and sealed with a plastic compound 
which, after curing, will retain enough elasticity to 
accommodate expansion of entrapped atmosphere at 
high altitudes. The sealant also prevents entrance 
of fluids during Vapor-Blast cleaning to remove dis- 
coloration or contamination and to maintain color 
match. 

A thin protective solution is wiped over the panel 
to protect the surface from fingerprints, oil, or other 
contamination, and the rigorous final testing begins. 
First is checking of dimensions and configuration, 
then complete radiographic inspection (described in 
detail in AM—Dec 17 ’56, p125). X-ray results and 
all data recorded on the history sheet are used in 
evaluation. Every void or core separation, fillet 
sizes, and other factors are considered. If quality is 
borderline on the rigid specifications, the panel and 
results are presented to a Material Review Board. 

As can be seen from this outline, manufacture of 
brazed panels is an exceedingly critical and difficult 
operation—at this point actually using severe tryout 
and test procedures in production. Methods are 
being altered constantly as production increases, but 
in no case can a method be used that reduces the 
quality, for these panels are in extremely critical 
service, in which weight, strength and safety are all 
under rigid control. 
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BRANDES 90 TON PRESS 


All Brandes Presses are built for ease of 
operation, with friction clutch and auto- 
matic lubrication standard equipment. 
The vertical bolt lines hold the vertical 
““V”” ways which guide the lower slide. 
The scrap cutters have heavy square 
gibbing with exceptionally long ways. 
The position of the scrap cutter and 
blades is adjustable. 
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BRANDES 175 TON WIDE BED PRESS 


Like all Brandes Presses, the 175 ton 
features larger die areas—longer die life 
—patented multiple ‘‘V’”’ guides assuring 
perfect die alignment—low center of 
gravity—elimination of special pits. Die 
clearance on the 175 is 28” F to B and 
60” R to L. 
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BRANDES 550 TON PRESS 


Note the sturdy construction of this press 
which incorporates all the exclusive per- 
formance features of the smaller units 
described above. The quick feed eccen- 
tric is standard on this size machine as 
is the design arrangement of single back- 
gear. This press accommodates a die up 
to 10 ft. in length. Special width and 
length built on request. 


90 TON 
PRESS PRODUCTION 
—Cover 1%” deep—.035” 
C.R.S. at 75 strokes per 
minute. 


saliatialiaaiadacheneemamaimamemanaiel meet. | 
ca sant wna nama nell 


175 TON 
PRESS PRODUCTION 
—Cover .050” C.R.S.—%” 
deep at 75 strokes per 
minute. 


550 TON 
PRESS PRODUCTION 
— Base %” deep — .149” 
H.R.S.— draw and coin — 
30 strokes per minute. 


THE BRANDES PRESS CO. 


6408 Euclid Avenue « Cleveland 3, Ohio 
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There is a Verson Press 


that belongs in your shop! 


© 









Standard Verson No. 7% upright open back 
press with automotic roll feed and straightener. 







Standard Verson Model 1062 Press Brake. 7 
This and Model 16-48 are both available Versatile 
































from stock. 
Efficient Verson-} O.B.1. Models 
-Verson “ Liberal slide and bed area, stroke length and depth 
Teron -| Press Brakes of throat make Verson O.B.I.’s ideal for a wide 
variety of jobs in shops of all types. Combining 
There is a Verson Press Brake to meet every re- big press standards of design, construction and 
quirement for forming, bending, coping, notching operation, Verson O.B.I.’s provide the accuracy 
or punching. Starting at 15 tons capacity, six and overall production economy normally associ- 
basic lines are available—Standards, Juniors, In- ated only with large, costly machines. 
termediates, 300 Series, Majors and Hydraulics. Six Verson O.B.I. models range in capacity from 
All represent the ultimate in press design and are 90 to 250 tons. Verson engineers will be pleased 
built to the highest standards for strength, rigid- to assist you in selecting an O.B.I. to meet your 
ity, endurance, accuracy and power. shop requirements. 
Verson Press Brakes’ many exclusive features 
mean help to your shop in producing more of Verson Allsteel Press Company manufactures virtually every 
better products at lower cost. Write today and type of press. With this background we can recommend the 





ask a Verson engineer to recommend the model 
best suited to your operation. 






type Verson press that will best meet your needs. Write today 
outlining your requirements. 






A Verson Press for every job from 60 tons up. 


-Werson- 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES + TRANSMAT PRESSES + TOOLING + DIE CUSHIONS + VERSON-WHEELON HYDRAULIC PRESSES 






ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9316 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
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Interference-Fit Threads . . | 


SOURCE: A tentative trial standard developed for the Industrial Fasteners 
institute and to be published by the American Society of Mechanical 


Engineers, when approved by the American Standards Association 


table 1—EXTERNAL THREAD 


DIMENSIONS FOR CLASS 5 FIT 





Major Diameter t 








Driven in 
ferrous 


>160 Bhn$ 


Driven in brass 
_and ferrous 


< 160 Bhn! 


Le=1%D 


Le 


= 1.4%D 


Driven in 
nonterrous 
except brass** 


Pitch 
Diameter t 


Le 


=2%D 


Minor 
Diameter ¢ 





(Max) 


(Min) 


(Max) 


(Min) 


(Max) 


(Min) 


(Max) 


(Min) 


(Max) 








2470 
3080 
3690 
4305 
4920 
5540 
6140 
7360 
0.8600 
0.9835 
1.1070 
1.232 

1.356 

1.481 





. 2408 
.3020 
.3626 
-4233 
-4846 
-5460 
.6056 
.7270 
-8502 
.9727 
.0952 
220 

341 

-467 


~ee ee OOOoCoe°coo°c°o 








| 0.2470 


0.3090 
0.3710 
0.4330 
0.4950 
0.5580 
0.6195 
0.7440 
0.8685 
0.9935 
1.1180 
1.2430 
1.3680 
1.4930 


0.2408 
0.3030 
0.3646 
0.4258 
0.4876 
0.5495 
0.6111 
0.7350 
0.8587 
0.9827 
1.1062 
1.2312 
1.3538 
1.4788 








| 
| 


0.2470 
0.3090 
0.3710 
0.4330 
0.4950 
0.5580 
0.6195 
0.7440 
0.8685 
0.9935 
1.1180 
1.2430 
1.3680 
1.4930 


. 2408 
-3030 
-3646 
.4258 
-4876 
0.5495 
0.6111 
0.7350 
0.8587 
0 
l. 
l. 
L 
Rs 








-9827 
1062 
2312 
3538 
4788 





0.2230 
0.2829 
0.3414 


| 0.3991 
| 0.4584 
| 0.5176 
| 0.5758 


0.6955 
0.8144 


| 0.9316 


1.0465 
1.1715 
1.2839 
1.4089 





0.2204 
0.2799 
0.3382 
0.3955 
0.4547 
0.5136 
0.5716 
0.6910 
0.8095 
0.9262 
1.0406 
1.1656 
1.2768 
1.4018 


1932 
2508 
3053 
3579 
-4140 
4695 
5233 
6378 
7503 
-8594 
9640 
-0890 
1877 





eee COOCcWe°C°Ceo°oo°o”noCo 


3127 





*The tables are based on externally threaded members being steel ASTM A-325 (SAE Grade 5) or better. 
+All dimensions are in inches, for rolled, cut or ground threads. 


$In ordering, add OD limits in the D x L description. Thus ‘‘ 


external thread type—.’’ 
In ordering, it is not necessary to specify the OD. Thus D x L description automatically calls out the OD limits. 
**In ordering, it is not necessary to specify the OD. Thus D x L x T x N description automatically calls out the OD 


limits. 


table 2—INTERNAL THREAD DIMENSIONS FOR CLASS 5 FIT 


%-13 (OD 0.4920/0.4846) x 2% in. ASA Class 5 tap end 





Size 


Ferrous Material 


Nonferrous Material 





Minor Diam 





Tap 


Minor Diam 


Tap 





(Min) 


(Max) 


Drill 


(Min) 


(Max) 


Drill 


Virtual Diam 
(Pitch Diam) 


* Major 
Diam 





(Min) 


(Max) 


(Min) 





% -20 
-18 
, 16 
-14 
-13 
-12 
-11 


1% 
1% 
1% 





0.1959 
0.2524 
0.3073 
0.3736 
0.4313 
0.4882 
0.5444 
0.6614 
0.7768 
0.8901 
0.9998 
1.1248 
1.2286 
1.3536 





| 


2060 
2630 
3184 
3813 


4396 | 


4972 


6722 
7888 | 


9036 
0152 
1402 


2466 | 


3716 





0. 
0. 
0. 
0. 
0. 
0. 
0.5542 
0. 
0. 
0. 
a 
1. 
l. 
l 


1y 
G 


O 
3 


‘8 
7 
As 


0.1959 
0.2524 
0.3073 
0.3602 
0.4167 
0.4723 
0.5266 
0.6417 
0.7547 
0.8647 
0.9704 
1.0954 
1.1946 
1.3196 








| 
1 


0.2060 
0.2630 
0.3184 
0.3721 
0.4290 
0.4850 
0.5397 
0.6553 
0.7689 
0.8795 
0.9858 
1.1108 
1.2126 
1.3376 








1 ay 





0.2175 
0.2764 
0.3344 
0.3911 
0.4500 
0.5084 
0.5660 
0.6850 
0.8028 
0.9188 
1.0322 


1.2667 
1.3917 





0.2201 
0.2794 
0.3376 
0.3947 
0.4537 
0.5124 


| 0.5702 
| 0.6895 
| 0.8077 


0.9242 


| 1.0381 
1.1572 


1.1631 
1.2738 
1.3988 


0.2500 
0.3125 
0.3750 
0.4375 
0.5000 
0.5625 
-6250 
-7500 
.8750 
-0000 
.1250 
.2500 
.3750 
-5000 


—— am mt OO°O 








All dimensions are in inches, unless otherwise specified. 


Continued on page 173 
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whe BIGGEST stor 





a“ 


= 14 ft., 28 ton giant 
goes into operation 
on west coast... 


The biggest thing in aircraft spot 
welding—that’s the huge new Federal 
Three Phase Frequency Converter 
Spot Welder designed to make spec 
plus welds on the tail section of 
a new commercial jet airliner. 
More than 13 feet tall, the big 
welder weighs over 58,000 pounds, 
and has a special throat, or work 
clearance area, of some 2500 
square inches. 


The design and manufacture 

of the 12 ton unipolar trans- 

former having an output in 

excess of 100,000 amperes and 

the requirements of meeting 

rigid deflection specifications on 

this large throat machine were 

just a few of the new problems 

encountered on this project. 

4 Federal experience and facilities 

; ‘ «nce more provided the correct 
solutions. 


Here again, is proof that large 

= Welding engineers testing record setting spot or small—standard or special— 

l welder. Federal has been commissioned to build Federal Stays First in Resistance 
—tedera eo 


several more of these giants for aircraft manu- 


WELDERS facture. Welding. 








The Federal Machine and Welder Co. 
WARREN, OHIO 
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O Interference-Fit Threads .. I 


table 3—INTERFERENCES AND ENGAGEMENT LENGTHS FOR CLASS 5 FIT 


REFERENCE 
LOO) Galan! 





Interterences 


on Pitch Diam 


Engagement Lengths, External Thread Lengths and Tapped Hole Depths 





In brass and ferrous 


In nonferrous except brass 





(Min) 


(Max) | 


L.* ta ¥ 7, min § 


L¢ 


a 7, min $ 





0.0055 0.0003 


+ 
| 


0.0065 0.0005 


0.0070 0.0006 
0.0080 0.0008 
0.0084 0.0010 
0.0092 .0012 
0.0098 .0014 
0.0105 .0015 
0.0116 .0018 
0.0128 .00 20 
0.0143 .0025 
0.0143 .0025 
0.0172 .0030 


1%-6 0.0172 .0030 


5 .000 ‘ 

s -125 $ 
-.000 

.140 “ya 

.600 

a A .156 

a5) ; .000 

| -180 

000 

° .191 

.000 

.210 

.000 

.225 

.000 

-250 

-.000 

.276 

.000 

.315 

.000 

.359 

.000 

.359 

.000 

-420 

.000 

.420 


35 
a 





iy 
3 








5 











-.000 ay 
+.125 16 
-.000 
.140 
-.000 y 
-156 32 
.000 
-180 
-000 
.191 
.000 
.210 
.000 
.225 
.000 
.250 
.000 
.276 
.000 
.315 
.000 
.359 
.000 
.359 
.000 
.420 
.000 
-420 


55 
loa 

















All dimensions are in inches. 
*L.=Length of engagement. 


Interference fits have long been 
used for studs and thread-locking 
screws, but have posed manufac- 
turing and assembly problems. The 
interference-fit, or Class 5 fit, for 
coarse threads from % to 1% in. 
dia has been modified by reducing 
the OD but retaining interference 
on the pitch dia. 

Table 1 — page 171 — contains 
maximum and minimum dimen- 
sions for external threads. Regard- 
less of the material into which the 
stud is driven, the major dia tol- 
erance is set equal to that for a 
Class 3 thread. However, the length 
of engagement is varied: for driv- 
ing in brass and in ferrous material 
under 160 Bhn—1% D; for driving 
in other non-ferrous material— 
2% D; and in both cases the mini- 
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tT, = xternal thread length. 
§T,," Depth of Full Thread in Hole. 


mum OD limit is set at about the 
minimum for Class 2A. For driv- 
ing in ferrous materials of 160 
Bhn or harder, the length of en- 
gagement is 1% D but the maxi- 
mum and minimum OD limits have 
been reduced further. 

Table 2—page 171—gives data 
on internal-thread dimensions. For 
the pitch dia Class 3 tolerances ap- 
ply for all materials. For the minor 
dia of hole, or ID, Class 3 fit ap- 
plies for all sizes in non-ferrous 
material and up to % in. screw 
size in ferrous material, and slight- 
ly larger thereafter. 

Table 3—above—gives the ex- 
ternal thread length and the depth 
of tapped hole. For a length of en- 
gagement L, = 1% D, the values 
are set at 1% D (-0, + 2% pitch- 


es). For Le = 2% D, the values are 
established as 2% D (-0, + 2% 
pitches). 

For driving Class 5 studs in fer- 
rous material, a noncarbonizing 
type of lubricant must be used and 
should be applied to the hole. 

Studs produced to tabulated val- 
ues, using SAE Grade 5 heat-treat- 
ed, medium-carbon steel, or better, 
will provide adequate torque con- 
ditions. In many applications, case- 
carburized or medium-carbon steel 
that has not been heat-treated will 
prove satisfactory. The tentative 
standard does not apply to exter- 
nally threaded members made of 
stainless steel, silicon bronze or 
brass. For such materials, it is like- 
ly that the listed dimensions must 
be adjusted through experiment. 
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FOR A 
STEEL BUY 


z 


ey 


Vv. P.— PRODUCTION: 


“Gentlemen, cost is a very important factor in 
these new machine parts. Our customers will 
not pay more for the product, so we've got to 
produce it for less.” 


SUPERINTENDENT: 

“The production schedules are set up for long 
runs. If we can figure out some way to save 
money on the machining operation and on 
tools, we can lick this problem.” 


ARISTOLOY 


CHIEF DESIGN ENGINEER: 


“We've got the design worked out for an abso- 
lute minimum of machining operation. The 
answer is going to have to be to increase our 
feeds and speeds and figure out how we can 
save money on tools.” 


STEEL BUYER: 

“The answer is obvious. We'll use a Copper- 
weld Leaded Alloy. The tiny particles of lead 
in the steel act like a lubricant. It will cut our 
machining time by as much as ¥, and can in- 
crease tool life as high as 100%. It may even 
eliminate the final finishing operation.” 
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Cost of Assembly 


A guide used in the automotive industry 


COMPARATIVE COSTS FOR SEVEN ASSEMBLY OPERATIONS 


COST 


Bolts 
Operation or Material nt =" Spot Proj Rivets Arc Bolts Tapping Blind 


Welds | Welds Welds | & Nuts Plate Rivets 


Method 1 2 4 5 6 7 
s 300 200 


r 
Assem 
Plate (Matl 
oO 


TOTAL COST 1106 1771 | 2032 


Methods of assembly have an important bearing on 


cost. The table gives a typical cost analysis covering A B 
seven methods for assembling a simple bracket to a 
carrying member. Cost comparisons are based upon 
spotwelding as 100. The table is not intended to in- 
dicate that the least costly method is the best. Func- 
tion and strength of assembly must be considered. 
f 


To apply such a table, you will have to adjust rela- 


tive costs of performing the various operations, ac- 
cording to conditions in your plant. 
Use of such a table will avoid choosing assembly 
methods without careful consideration of the eco- 
nomics involved. Differences will exist, of course, in A TAPPING 
PLATE 


the effectiveness of various methods of attachment. 

But with a cost comparison at hand, the choice is 

obviously the least expensive method that will do 

the job satisfactorily. Any such table must take into 

account plant practices, equipment and facilities, tions in one plant but the sequence of operations in 
tooling, fixture design, volume and labor costs. An another plant will not be the same because of dif- 
assembly can readily be made by one set of opera- ferences in methods, etc. 


American Machinist * March 25, 1957 175 








Machining Costs Cut 295% 
hy switch to NEW RYCUT 50 


Logan Engineering Co. report shows how you 





can save up to 30% with a Ryerson leaded alloy 





THE PROBLEM— This Chicago manufacturer 
of precision lathes faced a tough production 
problem from a time and cost standpoint. 
Lathe spindles have to be tough and hard 
with high wear resistance—so the steel Logan 
originally used was SAE 52100. 

But the spindles were turned down and 
center-drilled from the solid to hole sizes as 
large as 1%". And ID’s had to be accurate 
and free from scoring along the entire length 
of the spindles. 52100 provided the required 
mechanical properties but was slow cutting 
and created production difficulties and a high 
scrap rate. 

Needed: A free-machining steel that would 
develop the high hardness levels, the tough- 
ness and wear strength required for the ap- 
plication. 


THESE LARGE ALLOY STOCKS... also carbon and stainless steels 


in every shape and size, are in stock at Ryerson. Also call Ryerson for 
reinforcing steel service, industrial plastics, machinery and tools, etc. 


THE SOLUTION— Logan engineers had long 
been on the lookout for a steel that would 
solve their production problems so they were 
eager to try New Rycut 50 when this Ryerson 
50-carbon alloy steel with a controlled lead 
addition was suggested by Ryerson metal- 
lurgists. 

New Rycut 50 was a success from the start! 
Now, after two years, Harry Peterson, Logan 
plant superintendent, reports: ““New Rycut 
50 has saved us a consistent 25% of our 
former costs in the production of lathe spin- 
dles. Rycut’s uniform machining and harden- 
ing properties have reduced scrapped parts to 
a minimum and the steel has proved satis- 
factory in every way.” 

This is just one of many case histories in 
our files on the steels in the Rycut series— 
New Rycut 50, Rycut 40 and Rycut 20. 
Actual performance records show machin- 
ability increased as much as 50% . . . tool life 
lengthened as much as 300% when a Rycut 
steel is used in place of a standard alloy of 
comparable mechanical properties. 

To get further information on these great 
new cost-cutting steels or for quick shipment 
of any steel requirement, call or write your 
nearby Ryerson plant. 


RYERSON STEEL 


WALLINGFORD, CONN. «+ PHILADELPHIA * CHARLOTTE * CINCINNATI 
ST. LOUIS * LOS ANGELES * SAN FRANCISCO * SPOKANE « SEATTLE 


BOSTON »« 
MILWAUKEE « 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « 
CLEVELAND «+ DETROIT + PITTSBURGH + BUFFALO *« CHICAGO » 
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TV Influence 

PERHAPS it is the influence of those 
ever-growing jackpots on the quiz 
shows, but US Steel this month 
started a new suggestion plan with 
a top award of $10,000. But just as 
few things come as easy as those 
jackpots, winners of the top award 
will have to come up with an idea 
that saves $50,000 in the first year. In 
short, under the new plan, 20% of 
the first year’s savings will be paid 
to the suggestor—anywhere from 
$10 to $10,000. 


Youth Search 

AT the Wisconsin State Fair last fall 
there was an area in which three 
machinist apprentices performed all 
the machining operations in pro- 
ducing desk-pen holders. Five com- 
plete assemblies were produced per 
hour and a drawing was held every 
half hour to pass some of them out 
to the public (which must have in- 
sured a good crowd). The appren- 
tices, who worked in two shifts, 
were supplied by Wisconsin firms to 
publicize the growing opportunities 
offered by apprenticeship. A total of 
28 companies cooperated in supply- 
ing the men, equipment, and money 
needed. Such apprenticeship exhibits 
have been sponsored by the state In- 
dustrial Commission for many years, 
but this was the first year that a 
live-action machining exhibit was of- 
fered. We doubt if they’ll ever know 
how many careers were influenced, 
but the training supervisors involved 
already have found one good result: 
top managements of the 28 partici- 
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Talking Shop... 


pating companies are more sold on 
apprentice training than ever. 


Russian Steel 

SOME readers have complained that 
our series on the Soviet Union has 
tended to talk more in percentage 
gains than in totals. Where this is 
true, you’ll have to blame it on those 
cagey Russians. We are indebted to 
the United Nations, however, for the 
figures on steel output last year. The 
UN’s Economic Commission for Eu- 
rope reports from Geneva that 1956 
Soviet steel output was 48.6 million 
tons, an increase of 3.3 million tons. 
(US production, held down by the 
strike, dropped 1.6 million tons, but 
was still at more than twice the So- 
viet rate—104.5 million tons). But 
think how little of the Russian steel 
went into what we think of as the 
“necessities” of life—such as vac- 
uum cleaners and TV sets—and how 
much of it went into capital equip- 
ment. The thing we must ponder 
about Soviet Metalworking is not 
so much its size as its rate of growth. 


High-tensile Steel 

HEAT treating is the key to the high- 
tensile aircraft steels but all the 
operations can be a bit touchy. At 
Rohr Aircraft they fabricate weld- 
ments with a minimum tensile 
strength of 180,000 psi. Starting with 
AMS 6428 (nickel-chromium-molyb- 
denum-vanadium) steel, Rohr flame 
cuts sections, hot forms to shape, 
then welds them while clamped in 


a jig. The heat treating cycle is in 
four steps: First, the weldment is 
austenitized in a neutral salt bath. 
Second, it is marquenched in molten 
salt. Third, an oil quench. Fourth, a 
hot-water rinse. The neutral hard- 
ening salt bath is an Ajax unit oper- 
ating at 1600 F. It is 4x 4 x 16 ft and 
holds 17% tons of salt. Methyl chlor- 
ide is added to the salt to control 
decarburization. After the high-ten- 
sile heat treat the parts are oven 
tempered to specified properties. 


Throwaway Test 

A CAREFUL evaluation of carbide 
throwaway tools has just been com- 
pleted by Hyster Co. The same grade 
of carbide (Kennametal K 21) was 
used in brazed and insert tools in 
a Warner & Swasey No. 2 lathe. The 
tests were made on a 13-in. dia steel 
plate that is used in a carrier-trun- 
nion. Turning operations were with 
0.0054 in. feed and 3/16-in. depth of 
cut. Facing operations had 0.013-in. 
feed and %-in. depth of cut. Both 
operations were at a maximum speed 
of 455 sfpm. Average tool cost per 
piece was 7.4¢ for the brazed tools 
and 1.6¢ with the throwaway inserts. 
Additional savings were obtained 
from the reduced down time for 
changing tools with the inserts. 


Interference 

A Signal Corps officer warns that 
the widespread use of electronic 
equipment is using up the electro- 
magnetic spectrum and impairing 
our defense. He refers to this spec- 
trum as “that most critical of re- 
sources.” Everybody should think 
the problem he is working on is im- 
portant, but even if we downgrade 
the General’s warning to a realistic 
level—he has a point. We’re going 
to have to watch out that unneces- 
sary interference isn’t broadcast into 
the air waves or we'll find our lathes 
being licensed by the FCC. 
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For 1957: Slowing Boom in Capital 


WASHINGTON—The capital spend- 
ing boom will keep rolling through 
1957, but the gain will be only a 
third as great as it was last year. 
That’s the substance of a survey of 
industry spending plans for new 
plant and equipment taken by the 
Securities & Exchange Commission 
and the Commerce Department. It’s 
the first government survey that as- 
sesses 1957 as a whole. 


Slightly Less Rush 

For metalworking industries, it 
indicates a continuance of strong de- 
mand, but with some lessening of 
the rush for new production equip- 
ment that has marked some lines 
the past two years. 

The amount of gain foreseen for 
1957—-6.5%—is slightly less than 
government economists had expect- 
ed. They had thought 1957 would run 


about 10% ahead of 1956. Last year, 
the gain in capital spending was 
22%. 

Two hints on business expecta- 
tions, both significant to the metal- 
working industries, are contained in 
the report: 

e Sales are expected to rise 8% at 
the manufacturing level, though only 
4% at retail. Revenues by utilities 
are estimated to be 9% higher. These 
are all in dollar values, and partic- 
ularly at the manufacturing level, 
may turn out to be mostly because 
of price rises rather than increases 
in physical volume. 

e Outlays for new plant and equip- 
ment are expected to remain as high 
in the second half of the year as 
in the first—$18.6 billion and $18.8 
billion respectively. There is no hint 
of a gathering rush to cancel expan- 
sion projects. 


This is the second survey of cap- 
ital spending plans covering 1957. 
The first was taken late last year by 
the McGraw-Hill Department of 
Economics, and showed an 11% ex- 
pansion was being planned. How- 
ever, the two surveys are not strict- 
ly comparable. SEC-Commerce, for 
example, includes many more small 
companies. Analysts think the great- 
er part of the difference between the 
survey results can be explained by 
this difference. 

The SEC-Commerce survey re- 
veals a mixed picture when industry 
trends are compared. A majority ex- 
pect gains—some of them large. Non- 
ferrous metals lead with an expected 
100% increase. Aircraft leads a 
planned 33% rise in the non-auto- 
mobile transportation category. 
Steel, non-electrical machinery and 
chemicals are expanding more than 
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25%. Utilities expect a 24% jump. 
Among the downs, autos show the 
deepest retrenchment proportionate- 
ly, down 22%. 

On balance, the 6.5% gain has a 
healthy undertone. It is not based on 
the spectacular performance of a 
few leaders, but is reported in by 
most of the industrial groups. Solid 
expansion is in store during the year 
for most industrial lines, if the sur- 
vey is borne out. The industries cut- 
ting their plant and equipment out- 
lays are the ones in the minority. 

Among durable goods makers, for 
instance, autos and the stone, clay 
and glass products category show de- 
clines, while five industries plan in- 
creases. The gainers are: primary 
iron and steel, nonferrous metals, 
both electrical and nonelectrical ma- 
chinery and non-automobile trans- 
portation. The biggest gainer is non- 


(continued on next page) 
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Business’s Plans for Capital Goods Spending 


(Millions of dollars) 
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Stampers Stress 
Plant Safety 
At Cleveland 


CLEVELAND—Two ways of mak- 
ing the nation’s stamping plants 
safer places to work in keynoted dis- 
cussions at the Pressed Metal Insti- 
tute’s accent-on-safety spring meet- 
ing here early this month. 

One out of every three industrial 
accidents happens in the process of 
handling materials, Robert C Brady 
of W B McClelland Co, Cleveland, 
told the stamping manufacturers. 
And, he said, in New Jersey alone 
plant injuries such as wrenched 
backs and hernias resulting from 
lifting and shifting materials cost 
plant owners more than $3 million 
last year. 

How can this high injury rate be 
cut down? First off, you’ve got to 
change your thinking from the nega- 
tive “It’s always been done this way” 
attitude to one of long-range plan- 
ning for maximum safety. Many ma- 
terials handling programs are out- 
moded even before they get into 
operation because of shortsighted 
planning, Mr Brady said. For in- 
stance, the actual positioning of ma- 
terial at the machine has been known 
to increase productivity as much as 
35.6% per man per machine, and to 
cut down tremendously on accident 
hazards at the same time. 

“Safety is an attitude,” Mr Brady 
said, “and so is the changing of ma- 
terial handling methods to arrive at 
safety. It is much easier to improve 
on handling methods than on the 
actual machine cycle.” 

Accidents ocurring during opera- 
tion of hand-fed power presses can 
be cut down at least 50% by installa- 
tion of air ejection systems, Frank 
Engstrom of A Schrader’s Son & Co, 
Brooklyn, told the group. Safety in- 
vestigations, he said, show that a 
high percentage of power press ac- 
cidents are caused by man failure, 
rather than mechanical failure—and 
that a great many such accidents oc- 
cur when the operator’s hands are 
in a dangerous position at the end of 
the machine cycle. Air ejection sys- 
tems keep the operator’s hands away 
from the danger area by automatic 
removal of the part from the die aft- 
er pressing, Mr Engstrom said—and 
they remove waste materials, too. 


180 
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ferrous metals, which is posting a 
100% increase over 1956. 

Among the makers of nondurables, 
there is only one significant de- 
crease—textiles. Food and beverag- 
es expect to equal last year’s per- 
formance, a small gain is posted by 
the rubber industry, and substantial 
increases are planned by chemicals, 
petroleum, paper. 

The overall slowdown in the rate 
of growth for 1957 stems from a 
number of factors: 

e Shortages of goods and money are 
probably most important. For nine 
months now, businesses have re- 
ported inability to achieve goals, 
simply because financing cannot be 
arranged or scarce goods cannot be 
delivered. Structural steel, for ex- 
ample, has never made up the effects 
of last summer’s strike. 

e Some slowdowns may be associ- 
ated with dropping sales last year, 
such as autos, or weakening prices 
as in textiles and copper. 

e Rising costs may be playing a key 
role in some industries. Chemical 
producers, harrassed by narrower 
profit margins because of rising costs, 
and unable to post offsetting price 
increases because of increasing com- 
petition, are planning another big 


year of expansion, but sharply off 
the pace they set in 1956. Last year 
they increased outlays $439 million; 
this year they expect a rise of $344 
million. 


. 
Giant X-Ray 
Castings for nuclear reactors and other 
heavy equipment will be inspected for 
structural weaknesses with this $95,- 
000, 2-million-volt General Electric x- 
ray unit at Port Chicago, Calif, Naval 


Magazine. 


Cast Giant One-Piece Wafer Valve Disk 


This 1701-lb wafer valve disk was cast recently in a single piece at Allegheny 
Ludlum Steel Corp’s Buffalo Foundry. Centers of each side were cored by keep- 
ing the mid portion of the valve solid and coring each side. Metal sections are 
% in. thick, are of 304 stainless steel. The 48-in.-dia valve will be used in a circu- 
lating sea water system 
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Small Subcontractors Air Troubles 
—Advertised Bids Not Always Best,” Pentagon Told 


WASHINGTON—The problems of 
small metalworking companies pro- 
ducing military goods have been out- 
lined anew to Pentagon officials and 
Congressional leaders in a series of 
Washington conferences sponsored 
by the Strategic Industries Associa- 
tion. (This is a three-year-old group 
of about 150 military contractors and 
subcontractors—each with under 500 
employees but with annual sales of 
over $1 million—located mainly in 
California.) 


Some Unexpected Views 

Contrary to the views of Congres- 
sional small business partisans, the 
SIA members argue that negotiated 
military procurement—as opposed to 
advertised procurement—“is not es- 
sentially damaging to the interests 
of small and independent firms and 
may, in some cases, represent desir- 
able protection to the small orig- 
inator of technically advanced de- 
signs.” 

Up to now, a House Armed Serv- 
ices Subcommittee headed by Rep F 
Edward Hebert (D, La), which is 
investigating military procurement 
policy, has been pushing for in- 
creased defense buying under adver- 
tised bidding. 


Ads Breed Over-Competition 

Says SIA: “Widely advertised pro- 
curement may bring about extensive 
competition among inexperienced 
firms with resulting unintentional 
below-cost bids. Since everyone who 
bids must bear the cost of bid prep- 
aration, there are frequent instances 
in which all concerned are the losers 
—the successful bidder, the unsuc- 
cessful, and the government.” 

But SIA recommends close Penta- 
gon scrutiny of negotiated procure- 
ment to stress that “competent in- 
dependent firms” get a chance to put 
in their bids for military contracts. 


Oppose Long-Term Tool Subsidies 
The small metalworking produc- 
ers put on the line a strong objection 
to the “extended use” of govern- 
ment-owned plant and production 
equipment for manufacture of mil- 
itary goods. It was put this way: 


“Privately-financed independent 
industry faces inequities when it 
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competes with firms whose facilities 
have been furnished by government.” 
This competition is both direct (in 
respect to competitive bidding) and 
indirect (in respect to work which 
US never put out. for bid because 
government-owned. equipment is 
available and its use is encouraged 
without adequate data on compara- 
tive: cost). 


Government Vs. Privote Plants 

SIA recommended (1) no further 
installation of government facilities 
unless it is determined that existing 
privately-financed facilities are not 
available to handle the proposed pro- 
duction or that private firms are un- 
willing to furnish the added capacity 
required; and (2) assurances that 
“component phases” of a new pro- 
duction project be sufficiently iden- 
tified before provision of government 
facilities to avoid duplication of ex- 
isting private facilities. 


More Subcontracting Urged 

Along these lines, the Association 
proposed that prime contractors be 
encouraged to subcontract produc- 
tion of sub-systems and components 
to “defense specialty manufacturers.” 

Assistant Air Force Secretary Dud- 
ley C Sharp, who heads up the Air 
Force Materiel Program, backed up 
the proposal, explained Air Force 
policy like this: 


Air Force Agrees 

“Under the weapon system con- 
cept, the single prime contractor se- 
lected to produce the system is made 
responsible for its overall design, de- 
velopment, and performance reii- 
ability. He carries out this responsi- 
bility under the supervision and 
control of the Air Force. Clearly, 
however, the prime contractor’s re- 
sponsibility does not include com- 
plete production of all elements of 
the weapon system. I emphasize that 
point because some people have the 
mistaken belief that once a prime 
contractor is selected, he has the 
concurrent authority to tool up to 
produce all component parts and 
subsystems. The Air Force view di- 
ametrically opposes such a belief and 
will actively discourage prime con- 
tractors from expanding their fa- 


cilities and enabling themselves to 
self-produce what they could sub- 
contract.” 

Other major SIA recommenda- 
tions: 
e Armed services procurement reg- 
ulations should allow interest on 
loans as a cost item under cost-plus 
fixed fee contracts. By disallowing 
such costs, it was pointed out, “the 
impact ...is proportionately greater 
on the small and independent firm 
which has less access to progress 
payments and less attraction for 
equity capital.” 
e Industrial mobilization planning 
should be revamped to allow for 
speedier production increases in case 
of emergency and faster identifica- 
tion of specialty producers which 
“fulfill vital roles in design, devel- 
opment and supply of intricate com- 
ponents and sub-systems, but remain 
presently unidentified in planning.” 
(See Washington column, p107.) 
e Proprietary rights should be clar- 
ified to protect original designs, data, 
and specifications developed by small 
metalworking firms. Says SIA: “the 
tendency of certain prime contract 
buyers to seize upon the proprietary 
designs of prospective suppliers— 
under the cloak of ‘government ne- 
cessity’—is fostered by the govern- 
ment. . .” 
e Renegotiation of defense profits 
should be revised—or better yet, 
ended, with the substitution of price 
redetermination to control “the small 
number of government contracts in 
which effective competition cannot 
be relied upon to restrain prices.” 
But assuming the law’s continuation, 
new exemptions should be enacted: 
for contracts let after at least three 
competitive bids and for contracts 
covered by price redetermination 
clauses. 
e Security regulations be liberalized 
and unified among the services—pro- 
viding simpler clearance procedures 
and the “greatest possible exchange 
among persons of established secur- 
ity levels as a means to accelerate 
solution of common problems.” 

Aside from Assistant Air Force 
Secretary Sharp’s comments on sub- 
contracting, there were few if any 
signs of how far SIA’s proposals will 
go along these lines. 
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Flexibility plus run production .. . 


on a transfer line is achieved with this 12-station Sund- 
strand machine that handles 36 kinds of motor frames 
of varying size (NEMA 180 to 450) automatically. Pro- 
duction quantities run from 40 to 500 of any particular 
type and production rates are about 70 per hr for the 
smallest size to 40 per hr for the largest (100% efficiency). 
Floor space is about 25% of that needed for conventional 
machines, which would need some 15 operators per shift. 


Setup time is cut. . . 


by color-coded spacer blocks on the Sundstrand transfer 
machine. Block positions limit switch dogs, and setup 
operator uses a check list to be sure each spacer is in 
the correct location for a particular job. About 9 hrs are 
required to change from one frame size to another, and 
about 1 hr to change the setup for frames of different 
lengths within a particular size. 


This setup takes three per shift. 


$3 Million for Expanded Motor 


CLEVELAND—More than 100,000 sq 
ft have been added to the Ashtabula 
plant of Reliance Electric and Engi- 
neering Co to increase production of 
ac and de motors up through 30 hp 
in size. New manufacturing facili- 
ties have added 90,000 sq ft—with 
10,000 sq ft more for welding and 
storage. Plant highlights: 


Flexible Transfer Machine 

A 12-station Sundstrand transfer 
unit for machining motor frames of 
various sizes and types can be ad- 
vantageously used for production 
runs as short as 50, 100, or up to 500 
of any of 36 different types of frames 
—in contrast to long runs of the 
same part commonly associated with 
such equipment. In each of these 
different types of frames there are 
three different dias—and frames can 
be of two different lengths for each 
dia. Flexibility of the machine is 
further supported by good produc- 
tion rates—up to 70 pieces per hour 
for the smaller frames, and around 
40 per hour for the largest. Capital 
investment for this machine was 
considerably less than would have 
been spent for conventional ma- 
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chines, (11 turret lathes, one mul- 
tiple-spindle drilling machine and 
one five-spindle drill) to do the same 
work. 


Rough-machined Rabbit 

After loading at the first station, 
ends of frames are faced and a rab- 
bit rough machined on one or both 
sides—depending on the type of mo- 
tor frame being processed. The rab- 
bit is used for locating purposes in 
the third station where the frame is 
bored half way through. For some 
frames, this station is also used to 
semi-finish and chamfer the rabbit. 
Station 4 is the same as 3 except this 
work is done at the opposite end of 
the frame. Fifth station is idle when 
frames without feet are going 
through, otherwise these are milled 
—and at station 6 they are drilled. 


Part Turns 180° 

The part is turned over 180° in the 
following station, after which brack- 
et holes are drilled and chamfered, 
an eyebolt hole is drilled and coun- 
terbored, and a locating, or pin hole, 
is drilled for the stator. On frames 
with feet, nameplate holes are also 


drilled in this station. Locating from 
the stator pin hole, a bracket hole 
is tapped. next—as is the eyebolt 
hole. At the 10th station, conduit box 
holes are drilled and tapped and 
nameplate holes are drilled in those 
frames that haven’t already received 
them. At station 11, bore is fin- 
ished all the way through and the 
frame is unloaded at station 12. 


Hydraulic Stations 

All stations are hydraulically oper- 
ated, except No. 5, where a de Re- 
liance electric drive is used. A square 
cycle shuttle transfer carries sets of 
three fixtures—each designed for a 
different-sized frame and spaced 
apart to suit spacing of the stations. 

Setup time is minimized by color- 
coded spacer blocks that position 
limit switch dogs. Setup operators 
use a check list to make sure each 
spacer is in the right position when 
starting a new run. About 9 hours 
are required to change from one 
type of frame to another and only 
one hour is needed to set up for 
different lengths of frames within 
one size. 

One of the principal advantages of 
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Dieing machines in tandem .. . 


speed output of motor lamination from 
3% silicon-steel coiled stock. Speed of 
two 150-ton Henry & Wright machines 
is closely coordinated with Selsyn con- 
trol motors, and varied to suit 
materials and types of dies. Tandem 
arrangement achieves maximum flex- 
ibility in use of dies 


Manufacture 


this machine—in addition to manu- 
facturing economy—is the uniform- 
ity of results obtained. Control of 
accuracy is not dependent upon 
manual skill and consistency. One of 
the particular features is a Farval 
automatic lubrication system that 
reaches all moving parts every 3- 
min. Oil mist lubrication is used at 
the heads. 


Tandem Dieing Machines 

In the stamping area, an unusual 
tandem installation of two 150-ton 
Henry and Wright dieing machines 
speeds production of motor lamina- 
tions. At this point, the 3% silicon 
steel coil stock from an uncoiler runs 
through a leveller with the loop 
controlled at the first machine. A 
progressive die pierces the center 
hole, and, slot detail, and then blanks 
the rotor lamination from the strip. 
At the second machine, stator lami- 
nation slots are blanked in a single 
die and the laminations ejected. 
Scrap continues through the machine 
to a cutter on the outbound end of 
the machine. Cut up scrap falls into 
a vibrating conveyor trough in the 
floor for transfer to a magnetic belt 
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that carries it to an elevator con- 
veyor for delivery outside the build- 
ing. 

Speed regulation of both machines, 
(ranging from 60 to 180 strokes per 
min) is essential for optimum per- 
formance and is varied to suit dif- 
ferent conditions of the material or 
different types of dies. A complex 
variable speed drive is closely co- 
ordinated by selsyn control motors. 

For short run production, a 45° 
inclined Minster press of 93-ton ca- 
pacity is used—also with coil strip. 
Automatically ejected blanks are de- 
livered to a 5-ton V&O notching 
press that runs at 1000 strokes per 
min. Carbide dies used in this setup 
produce 750,000 to 4-million notches 
per grind, depending upon complex- 
ity of slot details. Blanks from this 
press are returned to the Minster 
press where rotor “cookies” are 
separated from stator laminations. 


Silicon Steel Stock 

The tough and abrasive stock used 
for these parts is 24 gage (0.025 in. 
thick) motor grade silicon steel— 
about 39% thicker than material pre- 
viously used. Although a number 
of problems have developed because 
of using the heavier material, ad- 
vantages outweigh disadvantages. 
For one thing, the more expensive 
material produces a better core— 
one that is less springy and with less 
distortion. It eliminates stiffening 
wings in the assembly and permits 
manufacture of a shorter core in a 
motor with more hp in the same 
space. With fewer laminations per 
core, there is less stamping, less 
presswork, and a resulting overall 
cost reduction. Rotor laminations are 
stacked and shipped to the die-cast 
foundry where bars, rings and fan 
blades are cast integrally with the 
laminations to form rotor cores. 


Inert-Gas Welding 


The stator laminations are welded 
to form cores in automatic inert- 
gas-shielded tungsten-arc setups. 
Mild steel rod is added to the weld- 
ing puddle to dilute the silicon con- 
tent at the weld head. This practice 
also reduces spatter and eliminates 
slag. 

After welding, station cores are 
placed on alloy steel trays for auto- 
matic transfer through an oxidizing 
and annealing furnace. At the charg- 
ing table, each tray trips a limit 
switch to energize a circuit that pre- 
vents entry to the charge vestibule 
of the furnace until the tray previ- 
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ously loaded is cleared into the fur- 
nace. At the discharge end, cores 
enter transfer dollys and are auto- 
matically carried to an adjacent stor- 
age conveyor which delivers them 
to the electrical and finishing area. 
The annealing cycle is 8%-hr from 
start to finish. 

Small quantities of motor shafts, 
(under 100) are turned in a Monarch 
air-gage tracer lathe designed for 
quick setup and adapted to use 
either flat or round templets. Here, 
the first shaft-made on an engine 
lathe—is used as the templet for the 
run. Grinding follows contour turn- 
ing and keyways are cut in a plain 
milling machine. 


High Shaft Production 

High-volume shaft production is 
handled by two Monarch “Mono- 
Matics” equipped with air-gage 
tracer control. In these setups flat 
templets are used. Landis plain hy- 
draulic machines are used for grind- 
ing these shafts. The grinders have 
hydraulic straight in-feed attach- 
ments and double-contact electrical 
sizing gages for consistent control 
over size regardless of wheel wear. 
Transfer in V-racks on a gravity 
feed roller conveyor follows to bring 
the shafts to a Sundstrand “Rigid- 
Mil” for cutting keyways. 


Other Operations Similar 

Other operations in this plant are 
set up on a similar basis. Brackets, 
bearing caps, and other components 
are moved on conveyors of various 
types and machined in setups specif- 
ically designed for the type of pro- 
duction encountered in motor manu- 
facture. Power units for all Reliance 
V S Drives on the machines are 
mounted on overhead platforms sus- 
pended from roof beams. Reduced 
setup time is not allowed to affect 
quality and in all areas storage 
methods follow a first-in—first-out 
system. “Flow” racks for frames, 
cores, rotors, shafts, and others carry 
material through the plant to proc- 
essing and storage in a steady flow— 
in which the first parts to go in are 
the first out. In general, the machin- 
ing area provides: 

e Machine layout for maximum 
efficiency in material handling. 

e Short work cycles that reduce 
process inventory and maintain a 
consistent, uniform flow of work. 

e Statistical quality control in in- 
spection—supplemented by produc- 
tion gages of the same kind used in 
inspection. 
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Tool Distributors See ‘57 as Prosperous Year 


PALM SPRINGS, CALIF—Orders 
booked by machine tool distributors 
thus far in 1957 have been good, de- 
spite tight money and scattered talk 
of letdowns in some _ industries, 
Joseph F Owens, Jr, president of the 
American Machine Tool Distributors 
Association and president J F Owens 
Machinery Co, Syracuse, NY, re- 
ported to the 33rd spring meeting of 
the association at El Mirador Hotel 
March 6-7. The volume in January 
and February was equal to or sur- 
passed that in the same months of 
1956. A survey among a cross-section 
of members shows, in fact, that new 
orders in certain areas—metropolitan 
New York, the South, most of the 
midwest, southwest and Pacific 
northwest—are up 10% to 50% over 
last year. 


Know the Market Potential 


Knowing the market potential for 
machine tools, Mr Owens empha- 
sized, is one of the principal jobs of 
distributors. It is so important that 
it was the theme of the spring meet- 
ing. Beyond that, distributors should 
be equipped to offer and expedite 
financing arrangements best suited 
to customers’ needs. They should be 
as familiar with availability of effec- 
tive and salable leases and condi- 
tional sales contracts as with the ca- 
pabilities of their machines. 

Mr Owens suggested that every 
distributor keep abreast of market 
changes in his territory, such as 
seeking out new customers, and of 
changing buying methods. With re- 
cent expansion and diversification 
trends, many plants now have sev- 
eral manufacturing and product di- 
visions and as a result it is necessary 
to contact eight to ten executives in- 
stead of one or two as formerly. 

Distributors should ask themselves 
these questions, Mr Owens said: 1) 
Are we getting our share of the ex- 
panding market for machine tools 
in our areas?; 2) are we alert to what 
our competitors are doing?; 3) are 
we building management in depth 
to assure continuity, such as attract- 
ing new sales engineering and other 
skills? 

Rumor has it that the Federal Bu- 
reau of the Budget approved far less 
than the $150 million maximum al- 
lowable in the 1958 budget of the 
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AMIDA PRESIDENT OWENS .. . 

“The trend is up . . . shipments of ma- 
chine tools sold through distributors will at 
least maintain 1956 levels.” 


Defense Department for machine 
tool replacement and modernization, 
before sending the budget to Con- 
gress, Henry R Hanson, chairman of 
the government relations committee 
and vice president of William K 
Stamets Co, Cleveland, declared. 
Mr Hanson outlined the govern- 
ment’s action on machine tools since 
World War II and warned that the 
present replacement program of the 
armed services bears watching to 
prevent the bypassing of distribu- 
tors. He reported no tendency in 
Washington agencies to relax the 
rules on nondenfense leasing of gov- 
ernment-owned tools. In connection 
with the Internal Revenue Service’s 
proposed revision of Bulletin F (see 
editorial on pl19), Mr Hanson ad- 
vocated the gathering of up-to-date 
statistics on the useful life of ma- 
chine tools from the builders them- 
selves and then presentation of the 
data to the Internal Revenue Service. 


Builder-Distributor Liaison 

An adequate system of communi- 
cations between the machine tool 
builder and distributor is essential 
for the preper relationship between 
the two, Jerome A Raterman, presi- 
dent of the National Machine Tool 
Builders’ Association and president 
of Monarch Machine Tool Co, said. 
The best method of communication 
is for the two to sit down and talk 
frankly about problems affecting 
them. Mr Raterman stressed that in 
this day of highly complex machine 


tools it is out of the question for the 
distributor to have on his staff eith- 
er sales or service specialists familiar 
with the intimate details of the 
builder’s machines. The responsibil- 
ity for providing these essential 
specialists, therefore, falls on the 
builder. Selling machine tools thus 
has become a cooperative venture 
of the combined sales staffs of both 
the distributor and the builder. 

Mr Raterman pointed out that the 
distributor is in possession of two 
highly perishable commodities. One 
is his contact with customers, for 
which there is no substitute for per- 
sonal contact itself. The other is the 
selling franchise from the builder 
that he holds. It behooves the dis- 
tributor to make sure that these two 
commodities are kept intact. 

A panel discussion on surveying 
the market potential for machine 
tools was a feature of the meeting. 
Robert D Lawson, vice president and 
sales manager of the Grinding Ma- 
chine Division of the Norton Co, rep- 
resented the builder’s point of view, 
and I B Rabel, president of the Star 
Machinery Co, the distributor’s point 
of view. Rufus B vonKleinsmid, 
chancellor of the University of 
Southern California, was a featured 
speaker. 


Army Engineers to Probe 
Causes of Weld Failures 


FORT BELVOIR, VA—Private firms 
and government agencies are invited 
to submit case histories of welding 
failures for discussion by a panel of 
experts during a conference on 
welding engineering to be held here 
April 29-May 1 by the Army Corps 
of Engineers Research and Develop- 
ment Laboratories. 

Firms submitting such case his- 
tories are invited to send representa- 
tives to the conference to hear the 
discussions. Panelists will include 
welding authorities from industry 
and from government, who will look 
into influences of design, specifica- 
tion or inspection on failure of the 
welds. Case history information 
should be submitted to Allan L Tarr, 
Engineers Research & Development 
Laboratories, Materials Branch, Fort 
Belvoir, Va. 
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Looking South .. . 
Clinton, NC, is agog at being chosen 
as the location of a giant (name not 
given) industry. Firm, whose sales 
last year exceeded the $300-million 
mark, is expected to occupy an ex- 
isting facility, has asked that an ad- 
ditional 50 acres of land be made 
available for expansion .. . Eastman 
Kodak is geared to spend $21 million 
on facilities in Tennessee and Texas 
..- Lockheed Aircraft’s Georgia Di- 
vision at Marietta has an order for 
modification of an additional 92 
stratojet bombers, B-47’s. Work will 
start in April, run through December 
. . Butler Manufacturing Co, Ens- 
ley, Ala, producer of pre-engineered 
steel buildings, farm equipment, oil 
tanks, and custom-fabricated work, 
is starting a $300,000-expansion pro- 
gram ... Reynolds Metals has pur- 
chased 891 acres of land near its Lis- 
terhill, Ala, operations. Site, located 
on Lake Wilson, will provide barge, 
dock, and transportation facilities 
... Atlanta Paper Co, manufacturer 
of packaging machinery, has taken 
over the Palm Container Corp of Mi- 
ami. Palm will continue to operate as 
a separate company .. . DuPont has 
started to put up a $20-million fa- 
cility at New Johnsonville, Tenn (its 
sixth in the state). It'll manufacture 
titanium dioxide. Long-term equip- 
ment modernizing and replacement 
program is underway at the com- 
pany’s cellophane plant at Old Hick- 
ory; this’ll require four or five years 
for completion, will increase produc- 
tive capacity by 10-million lb... 
Nashville Machine & Supply Co, 
Nashville, Tenn, is putting up a 
$200,000 machine shop .. . Lebanon 
Products Co, Lebanon, Tenn, manu- 
facturer of wire display racks, is ex- 
panding its facilities with a 12,500- 
sq-ft addition . . . Ferro Corp is 
completing a $400,000 addition to its 
Nashville fiber glass plant. 
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Midwest periscope .. . 

Louis E Wolfson, head of Merritt- 
Chapman & Scott, has added another 
110,000 shares of American Motors 
stock to his previous holdings which 
now add up to 350,000 shares. He 
states that no merger is planned, but 
feels that American Motors needs 
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FIELD REPORT 


Westinghouse's 50-ft Precision Lathe 


At work refinishing the shaft of a 104-ton double-armature built in 1916 for a 
rolling mill is Westinghouse Electric Corp’s new 50-ft-long lathe, which can 
handle work up to 15 ft in dia. On this particular job, the lathe trimmed less 
than ten-thousandths of an inch of metal from the shaft, allowing it to be 
set in its original bearings without costly modifications 


“some overhauling” ... General Mo- 
tors sales for January and February 
are estimated to be 15% below the 
same period last year. Cadillac Di- 
vision sales reached a new high of 
5.7% above the first two months of 
56, but Chevrolet’s indicated volume 
was off 12% and Buick’s 20% . 

International Harvester will mark its 
fiftieth anniversary of motor truck 
manufacture this year. Company 
turned out 73 high-wheel jobs in 
1907, since then has built 2,610,000 
trucks in five assembly plants... 
Algonquin Tool & Manufacturing Co, 
Chicago, is liquidating its assets, will 
sell its toolroom equipment indi- 
vidually, without an auction . 

Teletype Corp, subsidiary of Western 
Electric Co, plans to build a multi- 
million-dollar plant, research center, 
and office building on a 105-acre tract 
located partly in Niles and partly in 
Skokie on Chicago’s Northwest side 
. . . Studebaker-Packard had an op- 
erating loss of $43.3 million in 1956 
before special charges of another $60 
million, according to company’s pre- 
liminary report. Special charges con- 
sist mainly of reserves set up to cov- 
er costs of consolidating all car 
manufacturing operations in South 
Bend, and to provide for depreciation 
of plants and inventories ... National 
Cash Register Co is going into the 
electronic data processing field. First 
production model, scheduled for 
completion in two years, will sell in 


the medium price range. General 
Electric will make the electronic 
computing elements at facilities to 
be expanded in Phoenix, Ariz; Na- 
tional will manufacture the electro- 
mechanical parts and construct the 
completed system ... Ford Motor 
Co’s new Edsels will be built at six 
plants around the country. One, at 
Somerville, Mass, will be converted 
to fulltime production of the top 
two series, labeled Corsair and Cita- 


_ tion. Cars will also be turned out at 


facilities in Mahwah, NJ; Wayne, 
Mich; Louisville, Ky; Milpitas, Calif; 
and a plant in the Los Angeles area 
. . . General Electric is buying Elec- 
tric Auto-Lite Co’s 3,300,000-sq-ft 
manufacturing plant in Evendale, 
Ohio. Buildings are adjacent to GE’s 
aircraft gas turbine division ... As- 
sets of Pressed Metals of America, 
Inc, Port Huron, Mich, auto parts 
concern, have been sold to a group 
headed by John D Leighton, former 
president of the company . . . Chrys- 
ler Corp is getting a $381,653,000 re- 
fund from the government based on 
double taxation on oil in new auto- 
mobiles. US Court of Claims ruled 
that if part of the article sold had 
already been taxed, it’s illegal to 
levy a tax measured by the sales 
price of the entire article ... De Soto 
has returned to the taxicab business 
after an absence of two years. It’ll 
turn out two models, a six and an 
eight cylinder, both four-door sedans. 
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FIELD REPORT 


Eastern notes... . ; 
Underwood Corp and National Cash 


Register Co are in the preliminary 
stages of merger talk. If it goes 
through, resulting company would 
have total sales of some $425 mil- 
lion, second only to IBM in the of- 
fice equipment industry ... US Steel 
Co has closed down four furnaces 
mainly because of “weakness” in de- 
mand for cold-rolled sheets used in 
automobile production. March ton- 
nages for Detroit are down from 
February, April is bringing further 
cuts ... Plans have blown up for 
merger of Glen Alden Corp and 
Maremont Automotive Products, 
Chicago auto parts maker. After 
hectic, month-long negotiations, both 
firms agreed to drop the whole idea 
. .. Westinghouse Electric’s plant at 
Lester, Penna, has a $8,170,060 Navy 
contract to make the main steam 
propulsion machinery for a nuclear- 
powered aircraft carrier . . . And 
General Electric’s Lynn, Mass, facil- 
ity received an $11,376,315 order to 
supply propulsion machinery and 
gears for five atomic-powered sub- 
marines to be constructed at Mare 
Island Naval Shipyard ... Penn- 
Texas Corp has bought an additional 
35,000 shares of Fairbanks, Morse & 
Co common stock, increasing its 
holdings to 48.7%, “sufficient to win 
working control of F-M,” according 
to Penn-Texas President Leopold D 
Silberstein. 


Around the West... 
Boeing Airplane Co will set up man- 
ufacturing and office facilities for its 
Bomarce guided missile project in a 
$21-million developmental center 
now going up near its Seattle plant 
. . . Solar Aircraft has received or- 
ders totaling $12.2 million for J-57 
turbojet engine components. They’ll 
be turned out in San Diego and in 
Des Moines, where the factory has 
been expanded 25% to accommodate 
additional work .. . Ford Motor Co 
assembly plant at Milpitas, Calif, re- 
cently set a record for the number 
of vehicles turned out by a single 
shift. Workers put in an extra two 
hours, assembled 740 passenger cars 
and trucks instead of the usual 575 
. The Queen Bee, an all-metal 
light airplane being manufactured 
by Bee Aviation Association, Inc, in 
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San Diego, will be test flown in the 
fall. Four-place ship cruises at 150 
mph, is expected to sell for around 
$12,000 . . . Yuba Manufacturing Co, 
San Francisco maker of material 
handling equipment and fabricated 
steel items, has acquired Adsco In- 
dustries, Inc, (heat exchangers and 
expansion joints). Company’s plants 
at Richmond, Calif, and Buffalo, NY, 
will be operated out of San Fran- 
cisco as divisions of Yuba. . . Food 
Machinery & Chemical Corp, San 
Jose, has a $1,225,000 contract for 
manufacturing machine gun cupolas. 
Equipment will be installed on M59 
and M84 tracked vehicles manufac- 
tured by FMC for the army .. . Con- 
vair Division of General Dynamics 
has sold four 880 jet transports to 
Transcontinental, SA, a newly cer- 
tified Argentina airline . . . Ryan 
Aeronautical Co, San Diego, has a 
new AF contract in excess of $10 
million for several hundred addi- 
tional Firebee jet target drones... 
Western Electric Co is going to build 
a $35-million plant on a 210-acre site 
in Oklahoma City. It’ll turn out au- 
tomatic switching equipment for the 
telephone industry, and will need 
3500 to 4000 workers .. . Boeing Air- 
plane says it’s not aware of any con- 
sideration being given by the govern- 
ment to phasing out the B-52 
program prior to completion of a 
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total of 603 planes, which would 
take several years for delivery ... 
Hiller Helicopters, Palo Alto, plans 
to concentrate on three types of 
vertical take-off craft—helicopters, 
ducted fan aircraft, and tilt-wing 
propelloplanes. Company is current- 
ly working on the XROE-1 Rotor- 
cycle, a one-man collapsible heli- 
copter . . . Kaiser Steel Corp, 
Oakland, Calif, which has a $113- 
million expansion program under 
way, is negotiating for private place- 
ment of securities to help raise an- 
other $81 million. Total program, 
which would boost rated capacity 
91%, calls for a fourth blast furnace, 
coke ovens, a third oxygen furnace, 
and modification of the plate mill... 
Griffith Wheel Co has begun produc- 
tion of steel wheels at its new mil- 
lion-dollar, 20-acre plant site in Col- 
ton, Calif. Pressure pouring method 
involves forcing molten metal into 
permanent graphite molds under air 
pressure ... Lear, Inc, Santa Monica, 
has a $3.9-million AF contract cov- 
ering automatic flight control sys- 
tems, spare parts, special tools and 
data for the Boeing KC-135 jet tank- 
er-transport ... Standard Pressed 
Steel’s new $5-million plant in Santa 
Ana, Calif, scheduled for May open- 
ing, will employ approximately 500 
workers to turn out company’s shop 
equipment line and aircraft parts. 


Press Brake Shears 1-in. Steel Plate 


Making a press brake with a $6000 shearing attachment do the work performed 
by shears costing up to $90,000, a farm machinery manufacturing firm here 
shears 1-in. high-carbon steel plate. Attachment can do production shearing of 
plate up to 1% in. thick, and 3 ft long. It’s made by Pacific Industrial Manufac- 


turing Co 
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J C Drader, vice president of Michigan 
Tool Co, has been named to the new 
post of vice president, research 


Names in the 


Robert J Dubuc has been named 
manufacturing manager of Gear 
Grinding Machine Co, Detroit. 


Leonard H Skoglund, Jr, vice presi- 
dent of Scully-Jones & Co, has been 
elected president of the Cutting Tool 
Manufacturers Association. 


W T Thornton, Jr, has been elected 
a vice president of the Wayne Pump 
Co, Salisbury, Md. 


Sydney A Skillman has been elected 
vice president and named general 
sales manager of Studebaker-Pack- 
ard Corp. He moves up from the post 
of assistant general sales manager. 


W F Driver has been named general 
sales manager of the Machinery Hy- 
draulics Division of Vickers Inc, De- 
troit. He formerly managed the in- 
dustrial products sales dept, which 
has become part of the new division. 


William J Laughlin, Los Angeles 
branch manager of Thor Power Tool 
Co, has been appointed to the new 
post of industrial division manager; 
he will supervise sales of all Thor 
air and high-frequency electric tools. 


Frederick M Jackson has been named 
vice president, sales, for Walworth 
Co, New York. He has been serving 
as vice president in charge of oil and 
gas industry sales. Ardon B Judd 
executive vice president of South- 
west Fabricating & Welding Co, 
Houston, Texas, subsidiary, has been 
elected president of that company. 


M A Hayden, general manager of the 
Waterbury Tool Division of Vickers 
Inc, has been appointed general man- 
ager of the new Machinery Hydraulics 
Division 


News... 


E J Reitler has been promoted from 
assistant sales manager of Firth- 
Loach Metals, McKeesport, Penna, 
to sales manager. 


L F Van Nortwick, sales manager of 
the Frostrode Division of Progressive 
Welder Sales Co, Detroit, has been 
named general sales manager of the 
company. Irving L Pond takes over 
Mr Van Nortwick’s former post. 


A R Schneller has been named sales 
manager of welding products and 
accessories for the Welding Products 
Division of A O Smith Corp, Mil- 
waukee. His previous post as east- 
ern regional sales manager has been 
taken over by D H Buerkel, former- 
ly sales representative in the Phila- 
delphia area. 


Edwin H Walker has been elected 
president and general manager of 
General Motors of Canada, Ltd. He 
succeeds William A Wecker, who is 
retiring. Mr Walker was formerly 
president and general manager of 
McKinnon Industries, Ltd, of St 
Catherines, Ont, a GM subsidiary. 
E Jack Barbeau, factory manager, 
succeeds Mr Walker. 


Kenneth Ode has been named vice 
president and general manager of 
Midland Steel Products Co’s Cleve- 
land Division. He was formerly as- 
sociated with White Motor Co as 
general manager of its Special Prod- 
ucts Division. Warren MacFarlane, 
Jr, previously vice president, manu- 
facturing, for Minneapolis-Moline, 
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Revis L Stephenson has been appointed 
executive vice president of US Hoff- 
man Machinery Corp. He will con- 
tinue as director of foreign and export 
operations, and as supervisor of the 
Industrial Divisions 


has joined Midland as vice president 
and general manager of the Detroit 
Division. Charles Whitney is new 
division manager of the company’s 
Detroit operation. Prior to his ap- 
pointment he was plant manager of 
Ford Motor Co’s frame and cold 
heading plant. 


Robert E McKee has been appointed 
training director of R K LeBlond 
Machine Tool Co, Cincinnati. He was 
formerly associate professor of me- 
chanical engineering at the Univer- 
sity of Michigan. 


C E Reid, assistant works manager 
of Republic Aviation Corp, Farming- 
dale, NY, has been named works 
manager in charge of the company’s 
plants on Long Island. 


John R McDonald has been promoted 
to manager of small screw sales for 
Lamson & Sessions Co, Cleveland. 
He was formerly assistant manager 
of the division. Robert G Patterson, 
Jr, has been made manager of dis- 
tributor sales for the company. 


Centre W Holmberg, Jr, has been 
elected vice president, sales, of Au- 
gust W Holmberg & Co, Flushing, 
NY, manufacturer of precision tools 
and dies. He moves up from the post 
of sales manager. 


OBITUARIES 


Albert W Miller, 53, founder and 
board chairman of Portable Electric 
Tools, Inc, Chicago, died March 5. 


Reuben J Russell, 81, vice president 


and founder of Century Electric Co, 
St Louis, Mo, died Feb 11. 
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Shop Equipment 
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Gear Hobber Adapts to Tandem 


Or Series Setup 


Model 1433 Ultra-Speed gear hobber, 
latest addition to Ultra-Speed line, 
is easily adapted to any degree of 
automation. Using a common sub- 
base, the machines can be set up in 
tandem or unlimited series with au- 
tomatic through-feeding and remov- 
al of parts. Gear washers and classi- 
fiers can be integrated into the 
machine units. Automatic size con- 
trol is also provided. 

All machine services are self-con- 
tained in sub-base, including air or 
hydraulic pressure lines for opera- 
tion of feeds, coolant system or cool- 
ant piping for addition to central 
system, conveyor for removing chips, 
used-coolant return lines, conveyor 
lines to remove finished parts, and 
central system lubrication lines. 
Master panel and electrical connec- 
tions are mounted in sub-base, so 
that hobbing unit can be removed 
from sub-base without disrupting in- 
line gear production. 

Unit retains many features of pre- 
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vious models, including the plunge 
cutter feed and automatic expansion 
arbor. Machine will hob up to 12- 
pitch spur or helical gears. Max cen- 
ter distance—hob arbor to work 
spindle is 3% in. Max crossfeed 
stroke of hob is 4 in. Either RH or 
LH helix angles up to 30° can be 
hobbed. 

Hob is plunge fed into work, then 
fed across the work, the stroke be- 
ing completely adjustable. Plunge 
infeed and crossfeed are infinitely 
adjustable. Work rotation is by pre- 
set timed relationship with hob. 

Entire hobbing cycle is automatic. 
Hobs revolve at speeds up to 500 
rpm, and either conventional or 
climb hobbing may be used with 
single, double or triple thread hobs. 
Three separate adjustments may be 
made to the hob head: hob thread an- 
gle, gear helix and automatic hob 
position shift. 

Michigan Tool Co, 7171 E McNichols 
Rd, Detroit 12, Mich 


High-Speed Press Produces 
Up to 250 Strokes Per Minute 


200-ton Flexopress, equipped with 
air-friction clutch and scrap cutter, 
is designed to run at speeds up to 
250 spm. Slide, fitted with four pre- 
loaded ball-bearing raceways, pro- 
vides high degree of vertical ac- 
curacy: bottom of ram is parallel to 
bed within 0.0005 in. 

Unit features double feed rolls 
mounted integrally for accurate stock 
feed. It has an all-steel frame, weld- 
ed and keyed with four tie-rods. 
Powered by a 25-hp variable-speed 
motor, this high-speed press fea- 
tures console control. 

Precision Welder & Flexopress Corp, 
3520 Ibsen Ave, Cincinnati 9, Ohio 


t 
Derbyshire Adds Collet Closer 


To Tool and Accessory Line 


Hand-Quick collet closer can be used 
on cone-bearing or ball-bearing 
lathes. Shown mounted on company’s 
Model 750 lathe, it also fits other 
models, including the Webster-Whit- 
comb, Magnus and Elect. The lathe 
operator reportedly can adjust col- 
let tension very quickly and change 
collets easily. 

F W Derbyshire, Inc, Waltham, Mass 
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Materials and Parts... 





Polishing and Buffing Lathe Has 


Special Braking Bar 

Model VRO variable speed polishing 
and buffing lathe now features a 
braking bar that can be actuated 
from either side of the machine. Ma- 
chine is a heavy-duty model suited 
to polishing, brushing or buffing op- 
erations. Spindle speed, infinitely ad- 
justable between 1500 and 3000 rpm, 
is changed by turning speed dial 
mounted on top of machine. Advan- 
tages claimed for unit include choice 
of efficient spindle speed for given 
operation, and wheel economy—as 
brushes and buffs wear down, spin- 
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dle speed is increased to maintain 
correct peripheral speed. 

Hammond Machinery Builders, Inc, 
1618 Douglas Ave, Kalamazoo, Mich 


Strips, Bars, Tubes Made From 


Metal Powder by New Process 
Process known as Sinterwrought re- 
portedly can produce symmetrical 
shapes such as strips, bars, rods, 
wires, foil and tubes, from metal 
powders. Products are said to have 
greater strength and ductility than 
conventional metal powder products, 
and do not contain the impurities 
present in cast billets from which 
common wrought material is made. 

Critical metallic or non-metallic in- 
gredients can be added to the com- 
positioh in a more uniform disper- 
sion than possible by melting. Metals 
handled by the process include alu- 
minum, copper, nickel, cobalt, car- 
bon steel, stainless steel, and alloys 
of these metals. Sinterwrought strip 
is already available in lengths of 20 
ft or more. 

Sintercast Corp of America, Yonkers, 
NY 


..-including 


MACHINE TOOLS AND 
ATTACHMENTS 


Horizontal Honing Machine 
Contour Grinder 

Vertical Boring Mill 

Vertical Shaper 

Gear Hobber . 

Turret Lathe 

Cutoff Saw 


TOOLS AND ACCESSORIES 


Right-Angle Nutsetter ..... 
Relief Grinding Fixture 
Solid Carbide Routers 


FORMING AND FORGING 


Plastic Molder .. 
Hand Press 
Gap Press 


WELDING 


Bench-Type Welder .. 
Welding Electrode 


CLEANING AND FINISHING 


Ultrasonic Transducer 
Titanium Descaling Process 
Buffing and Deburring Process 
Abrasive Cleaning Machine 


INSPECTION AND LAYOUT 


Electronic Air Cleaner .. 
Surface Inspection Unit 
Temperature Controller 


STRAIGHT LINE TRANSFER MACHINES are now available with strokes of 
either 6, 8, 12, 16, or 24 in. and with a choice of two types of carriers in vari- 
ous sizes. Standard lengths are 10, 14, and 18 ft. Base alone is provided, tool- 
ing is added by user—unless complete machine is desired. Control panel has 
interlock feature as well as start, stop and jog controls. Drive employs modified 
trapezoid acceleration characteristic—Ferguson Machine Corp, Roller Gear Div, 
P O Box 5841, St Louis 21, Mo 


Indicating Gages 


PLANT SERVICE EQUIPMENT 


Rotary Storage and Feeding Unit 190 
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NEW SH OP 








Rotary Storage Unit Provides 


Demand-Feeding System 

High-capacity storage unit for parts 
or blanks that can roll is designed 
for use in automated processing lines. 
Each unit is custom-tailored for a 


specific job and assembled from 
standard components. Rotary form 
is provided in circular or oval shape 
to suit particular floor requirements. 
Operation is all pneumatic to insure 
trouble-free life. 

In operation, parts are guided 
through a silhouette “accept-reject” 
device to caged double threads (or 
tracks) and gravity fed to the ele- 
vator, which works off a stroke-lift 
pneumatic piston. As parts leave ele- 
vator at the top of the equipment, 
they are gravity rolled through cir- 
cular tracks to the exit chute take- 
off. Parts can be positioned vertically 
or horizontally for the following ma- 
chine operation. Air-cylinder-oper- 
ated gates in the tracks control move- 
ment of the parts on demand. 

When used for stockpiling parts, 
equipment automatically stops when 
full capacity has been reached. This 
is accomplished by using the static 
weight of the parts to move mechan- 
ically air valves that cause the gates 
to open or close. 

Michigan Tool Co, Gear-O-Mation 
Div, 7173 E McNichols Rd, Detroit 12, 
Mich 





Thor Right-Angle Nutsetters 
Offered in Six New Models 


Right-angle nutsetters in capacities 
up to %-in. bolt size are part of com- 
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pany’s No. 4 series of industrial air 
tools, and are offered in six models 
and two types: No. 4RDC heavy- 
duty type in speeds of 350, 600, 1100, 
and 1300 rpm and No. 4RDXC model 
in speeds of 800 and 1350 rpm. Lat- 
ter two models are equipped with 
smaller proportioned right-angle at- 
tachments for use in close quarters. 
Cylinder housing is aluminum al- 
loy casting with straight throttle 
handle. Motor is 5-blade type with 
alloy-steel one-piece rotor and shaft. 
Gear case has lengthwise slots at 
90° intervals into which angle type 
nutsetting attachments are keyed. 
Thor Power Tool Co, Aurora, Ill 





Microhoner Is Designed to Accrpt 
Packaged Automation Components 


Built as a horizontal-type machine 
with a stationary bridge to accom- 
modate work fixtures and optional 
equipment, the Micromatic 150 has 
its spindle mounted on a reciprocat- 
ing carriage, hydraulically actuated, 
while the adjusting head is manually 
operated. The machine is 34 in. wide 
by 52 in. long, has a 12-in. stroke and 
a 1%-in.-dia capacity. 

Basic machine can be automated 
by addition of packaged units avail- 
able from company. Units include an 
automatic hydraulic feed and stone- 
wear compensator; an automatic 
coolant separator, pump and tank; 
and an automatic sizing unit of eith- 
er gage plug or gage ring type. Work 
handling devices can be designed to 
fit machine. 

Other specifications: table, 17 x 16 
in.; variable speed drive for spindle; 
reciprocating speed range of 0 to 60 
sfpm; 5-in. distance between center- 
line of spindle and surface of table; 
approx weight, 3500 Ib. 

Micromatic Hone Corp, 8100 School- 
craft Ave, Detroit 38, Mich 
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Weldex Bench-Type Units Weld 
Light and Non-Ferrous Metals 


Two bench-type air-operated 5- and 
10-kva spot or projection welders 
are designed for welding light and 
non-ferrous metals, and feature 
valve and speed controls mounted at 
the cylinder, and a ram bearing sur- 
face of 15 sq in. at full stroke. When 
horns are used, the greater bearing 
surface gives more rigidity and re- 
duces tip skidding. 

Welders are water-cooled and the 
transformers have four heats. No. 1 
Morse taper electrodes are used and 
the lower bracket has a 4-in. vertical 
adjustment. Cylinders are 2% or 3 
in. with a 2-in. stroke. 

Weldex, Inc, 18404 Weaver St, Detroit 
28, Mich 





Geneva Index Table 
Has 16-36 Stations 


Series PDC-AM24 has a 24-in.-dia 
dial plate, can handle plates up to 
36 in. in dia. 

Unit is powered with a start and 
stop rotary air motor drive that in- 
dexes in 1 sec, locks accurately to 
+0.001 at the 24-in. dia, carrying a 
load of 1000 lb. It is furnished with 
rotary air motor, limit switch, sole- 
noid valve, airline filter, oiler, and 
covered box with three interlocking 
control relays. 

Precision Detroit Co, 20100 Sherwood 
Ave, Detroit 34, Mich 
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Three Angularity Adjustments Add 
Flexibility to Contour Grinder 


Tracer-controlled hydraulic contour 
grinder has three angularity adjust- 
ments in a single swivelling or pivot- 
ing unit. A swivelling grinder spin- 
dle which will swing in 180° arc is 
mounted on tracer slide; tracer slide 
is mounted turret-wise on carriage 
and is free to swivel 110° with tracer 
stylus; tracer stylus also swivels 180° 
and is mounted on end of tracer 
slide. This arrangement reportedly 
permits precise contact pressure be- 
tween tracer stylus and the templet. 

Grinding of both internal and ex- 
ternal contours is possible on this 


machine which uses standard flat 
wheels dressed to simple radiuses. 
Head stock range is from center to 
39 in. on OD work; bed of machine 
is 121% in. long and 24 in. wide. 
Grinder spindle accepts 1%-in.-dia 
bore and from 3}- to 8-in.-dia grind- 
ing wheels. Machine offers work 
head speeds from 0 to 220 rpm and 
a grinder head speed of 3450 rpm. 
Variable-speed work head allows 
machine to be used for polishing and 
buffing. 

Industrial Tool Engineering Co, 13849 
Keal, Detroit, Mich 





Grinder Combines Three Operations 
In Single Automatic Sequence 


Typical grinding sequence on Engel- 
berg Model L4-3, using series of pro- 
gressively finer-grit abrasive belts, 
is rough grind, finish grind, and fine 
polish. Designed for high-speed vol- 
ume production on ferrous, non-fer- 
rous, plastic, glass and other mate- 
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rials, this wet-or-dry belt centerless 
grinder accommodates stock from 
3/32 to 2% in. in dia, any length, and 
maintains tolerances of .001 in. or 
less, at through-feed rates up to 35 
fpm. Small cylindrical parts can be 
hopper-fed. 

Through-feed rates are controlled 
by adjustable helix angle of regulat- 
ing wheel, in combination with 
change gears which drive regulating 
wheels at different rpm. Belt speed is 
5000 sfm, and abrasive belts, 4x54 in., 
can be changed rapidly. 

Other specifications: individual 
drive units for grinding heads, 3 or 5 
hp; regulating wheel drives, 1/15 hp; 
over-all machine dimensions, exclu- 
sive of electrical control box, 66 x 35 
x 55 in. high. 

Self-contained coolant system ap- 
plies coolant to grinding area and 
also jet-sprays abrasive belt to pre- 
vent belt loading. 

Engelberg Huller Co, 8381 W Fayette 
St, Syracuse 4, NY 
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Knight Boring Mills Have 
30-in. Vertical Capacity 
No. 60 vertical machine for precision 
boring and milling is built in two 
sizes, each of which has a vertical 
capacity of 30 in. The smaller unit, 
with 18 x 52-in. bed-type table, has 
18-in. cross travel and 28-in. longi- 
tudinal travel. Larger unit has an 
18 x 60-in. table, with 18-in. cross 
and 36-in. longitudinal travel. 

Wide, fixed bed is equipped with 3- 
way bearings for maximum rigidity. 
Spindle and spindle head are coun- 
terbalanced for smooth operation. 
Time-saving features include quick- 
change tooling for the spindle, to- 
gether with table and saddle-locat- 
ing counters. 

W B Knight Machinery Co, Vande- 
venter & W Pine Blvds, St Louis 8, Mo 


Heavy-Duty Clamps 
Added to Lapeer Line 


Hand clamp is available in four 
models with either a solid bar (Mod- 
els VS-200HD and VS-400HD) or 
channel bar (Models V-200HD and 
V-400HD) of cold rolled steel with 
clamping pressures of either 200 or 
400 Ib. 

Air (or oil) operated clamps, Mod- 
els AOS-200HD and AOS-400HD 
have solid bars for demanding ap- 
plications of automation. Air can 
be supplied from right or left by ro- 
tating clamp cylinder. Failure of 
air or oil pressure reportedly will not 
release the clamp. 

Lapeer Manufacturing Co, 3042 Davi- 
son Rd, Lapeer, Mich 
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Automatic Cross-Drilling Machine 
Has Four Horizontal Drill Heads 


Special automatic cross-drilling ma- 
chine can perform varied multiple 
operations using four horizontally- 
mounted drill heads, located on a 
common plane and pivoting around 
the axis of the workpiece through an 
arc of 270°. Feed movements are 
hydraulically powered. 

A 4position rotary drum switch 
controls the sequence of operation of 
the heads; control of heads is inter- 
locked to prevent drill interference. 
Many multiple operations can be per- 
formed at high speeds. For example, 
heads operate in a pre-set sequence 
for cross-drilling, but can also 
operate simultaneously when holes 
do not intersect. Through-drilling can 
be performed by one head, followed 
immediately by reaming with op- 
posed head. In the same cycle, the 
workpiece can then index 90° for 
counterboring and chamfering with 
the other two opposed heads. 

Russell T Gilman, Inc, Grafton, Wis 


High Temperature Drawing Process 
Yields Fatigue-Proof Steel 


New process, named “e t d” (ele- 


vated temperature drawing), pro- 
duces a steel marketed under the 
name Fatigue-Proof. Dimensional 
tolerances, surface finish and ma- 
chinability usually associated with 
cold-finished bars reportedly have 
been incorporated in this steel which, 
it is also said, has strength proper- 
ties normally developed by heat 
treatment. Bars have a _ tensile 
strength of 140,000 psi, yield strength 
of 125,000 psi, and 30 R. hardness. 
It machines about 25% faster than 
annealed alloy steel. Further heat 
treatment is often eliminated. 
Process depends upon three phe- 
nomena which take place as bar is 
deformed at elevated temperatures 
(between 200 F and below lower crit- 
ical temperature). First, steel bar 
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strain hardens by slip within crystal 
structure; second, it age hardens by 
precipitation of nitrides and carbon 
from solid solutions; and third, a 
substructure develops within grains 
as result of deformation. Close con- 
trol of these processes yields desired 
properties. Samples are available 
(AM—Jan 14, ’57, p163). 

La Salle Steel Co, P O Box 6800-A, 
Chicago 80, Ill 
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Hyster Fork-Lift Truck Has 
2000-lb Capacity 


Model QX lift truck, with 2000-lb 
capacity on pneumatic tires, is pow- 
ered by a Wisconsin 4-cylinder air- 
cooled engine. Truck, a redesign of 
an earlier announced model, can be 


A.~$, AND PARTS 


equipped for LP-gas operation. Im- 
proved operation is reported to re- 
sult from use of constant-mesh trans- 
mission and from a repositioned in- 
strument panel. 

Optional attachments include com- 
pany’s Load-Grab clamp, by which 
loads are handled by hydraulically 
actuated arms, and a side-shift car- 
riage that shifts loads and speeds 
handling by reducing truck maneu- 
vering time. 

Hyster Co, 2902 NE Clackamas St, 
Portland 8, Ore 


Electronic Air Cleaners Remove 
Particles As Small As .001 Micron 
Electronic air cleaners, available in 
1300- and 2000-cfm models, use a 
13,000-v ionizer section to ionize dirt 
particles. Given a positive electrical 
charge, dust particles become posi- 
tive ions which are attracted to neg- 
ative (6500-volt) collector plates. 
After being collected, particles can 
be washed away by water spray. 
Units are said to operate at 90% 
efficiency in removing dirt particles 
down to size of .001 micron, at 333- 
fpm -air velocity. 

Both models operate on 110v ac; 
the smaller unit consuming about 50 
watts. Cost is approx $500 installed. 

Minneapolis-Honeywell Regulator Co, 

753 Fourth Ave 8, Minneapolis 8, Minn 


WELDING MACHINE, 5-station rotary index type, uses automation methods 
to combine assembly and CO. shielded arc welding operations. Machine press 
assembles and contour welds flat circular plates to inside of cylindrical parts at 
a rate of 500 finished assemblies per hr, and is suitable for parts up to 5 in. in 
dia. Unit consists of index table, two spring-collet fixtures per station, air-op- 
erated press, two welding heads, and unloading mechanism—Expert Welding 
Machine Co, Div of Expert Die & Tool Co, Inc, 17144 Mt Elliott Ave, Detroit 12, 


Mich 
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new help for you! 





| Gulf Petro-engineering Service 


...now available to all users 
of petroleum products 
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Proper engine tune-up procedures mean maximum fuel economy in fleet operations. Gulf Sales Engineers work closely with fleet 
maintenance superintendents to help save fuel, lengthen periods between overhauls, and increase availability of equipment. 


Gulf Sales Engineers can provide practical as- 
sistance to paper mill operators on any process 
or problem that involves petroleum products. 


Gulf Petro 


brings you practical 
involving the use of 


If you are engaged in manufacturing, mining or quarry- 
ing . . . construction or transportation . . . communica- 
tion or public utility service—you can profit from Gulf 
Petro-engineering Service. 

All of these fields use petroleum products. Many prob- 
lems arise in connection with their use—problems of 
proper selection, of storage, of dispensing, of applica- 
tion schedules. And, most important of all, problems of 
equipment performance! 

Very few companies, however, find it practical to hire 
or train qualified people to perform this specialized en- 
gineering job. Gulf offers you its own trained staff to 
assist you with these problems. 

Gulf Petro-engineering Service puts a petroleum spe- 
cialist in your plant or other base of operations to give 
you impartial, expert advice on any problem in any way 
related to the uses of petroleum products. 

You can get Gulf Petro-engineering Service if you are 








A Gulf Petro-engineering Service specialist can help you select the most suitable cutting fluid for each machin- 
ing operation. Chances are he will find practical ways to improve production, increase tool life and lower costs. 


-engineering Service 


help on every problem and process 


petroleum products 


a user of petroleum products—whether or not you have 
been buying those products from Gulf. 

There is no charge for this service. 

In essence, here’s what Gulf Petro-engineering Service 
offers you... 

1. Expert help with any immediate problem involv- 
ing use of avy petroleum product. 

2. Practical help on any long-range problem, in- 
cluding those which may involve new uses or 
new types of petroleum products. 

3. A survey of your entire operation. Aim: to help 
you achieve greater efficiency and economy in the 
use of fuels, lubricants, cutting oils, rust preven- 
tives and process oils. 

Gulf has a large group of trained and experienced sales 
engineers ready to serve you. The typical Gulf Sales 
Engineer who contacts you is a graduate engineer. He 
has been well-schooled in the formulation and uses of 


petroleum products. He has the versatility and invalu- 
able knowledge that comes through many years of prac- 
tical field experience. 

If yours is a highly involved or difficult problem, he 
can enlist the help of another specialist—a Gulf Product 
Application Engineer. 

Behind Gulf field representatives are more than 1,300 
scientists, engineers, metallurgists and chemists at Gulf 
laboratories specializing in the manufacture and appli- 
cation of petroleum products. Their knowledge, coupled 
with the experience of field engineers, adds up to a 
broader, better service than has ever been offered 
before to industrial and commercial users of petroleum 
products. 

Take advantage of Gulf’s Petro-engineering Service 
now. Use the coupon on the next page to send for book- 
let describing the complete service—or write or call 
your nearest Gulf office. 
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ulf Petro-engineering Service 


can be put to work for you immediately on 
any or all of these problems. Kk can help you... 


® Plan the installation of more efficient fuel ® Select rust preventives according to the exact 
and lubricant storage and dispensing facili- kinds of protection you need. 
ties. 
® Eliminate or reduce oil vapors, sludge de- 
© Get maximum fuel economy through proper posits and corrosion of fuel oil storage tanks. 
engine tune-up procedures. 


® Reduce the number and variety of lubricants 


® Obtain maximum heat or power from each al 
used. 


gallon of fuel oil through more efficient com- 
bustion. 


© Establish proper flushing procedures for both 


® Establish proper oil change periods. old and new equipment. 


® Cut maintenance costs through improved ap- ® Control dust on plant grounds and parking 
plication of lubricants. lots. 


If you are faced with any of these common problems— 
or with any problems involving petroleum products in 
use—simply call your nearest Gulf District Office. 
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GULF OIL CORPORATION 
Gulf Building, Pittsburgh 30, Pa. 


[] Send free Gulf Petro-engineering Service booklet. 


[-] Have a Gulf Sales Engineer call. 
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GULF OIL CORPORATION 
Pittsburgh 30, Pa. 
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For over 50 years, leading manufacturers in all 
the major industries have used o— lock nuts 
to simplify production, lower manufacturing and 
maintenance costs and to improve the durability 
of all kinds of assembled products. To maintain 
this enviable reputation for outstanding product 
quality, the Grip Nut Company of South Whitley, 
Indiana, uses quality-controlled Youngstown 
Scrapless Nut Wire and Bars as basic raw 
material. 

Because it comes to your plant free from all pip- 
ing, injurious seams, laps, die marks, internal 
tearing and cupping, and non-metallic inclusions 
—Youngstown Scrapless Nut Quality Wire will 
provide increased production with fewer rejects 
which adds up to a healthy over-all profit boost. 
Also, its smooth coating extends die life thus 
minimizing costly die replacements. 


YOUNGSTOWN SCRAPLESS NUT WIRE 
Helps Maintain Quality of Rie] Lock Nuts 


Youngstown Scrapless Nut Quality Wire is pro- 
vided in special resulphurized steels as well as in 
standard AISI grades. Cold Heading Bolt Wire, 
of the same high Youngstown quality, is also 
available in all standard carbon and alloy analy- 
ses. Why not phone or write to our nearest Dis- 
trict Sales Office for additional information or 
metallurgical assistance? 










YOUNGSTOWN SCRAPLESS 
NUT QUALITY WIRE 





THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon, Alloy and Yoloy Steel 
General Offices - Youngstown 1, Ohio 
District Sales Offices in Principal Cities 
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French-Made Vertical Shaper 
Has Built-In Rotary Table 


The Chomienne 5-in. vertical shaper, 
a product of France, is designed for 
toolroom work and for short pro- 
duction runs of parts requiring ma- 
chining of regular or irregular inter- 
nal or external contours in a single 
setup. Machine provides 11%-in. 
longitudinal and transverse carriage 
movements, plus rotary movement 
through the built-in 12%-in. rotary 
table. Lateral movements are ob- 
tained by handwheel-operated lead- 
screws, with worm and worm-gear 
movement of the rotary table. 

Ram stroke is adjustable up to 5 
in. Accelerated ram speed on the 
return stroke is obtained by a rocker 
arm in the ram drive. Machine is 
driven through multiple V-belt drive 
from a 2-hp motor enclosed in the 
base. Motor also drives an oil pump 
which automatically lubricates all 
moving parts. 

All controls for selection of speeds, 
strokes, and feeds are centralized 
and within easy reach of operator. 

Imported by Austin Industrial Corp, 
76 Mamaroneck Ave, White Plains, NY 


BORING BAR, using Kendex triangular 
button inserts, comes in sizes ranging 
from 1% to 2%-in. shank diameter. 
Carbide inserts are available in % and 
¥%-in. inscribed circle sizes—Kennamet- 
al Inc, Latrobe, Penna 
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Surface Inspection Unit 
For Flats, Rounds, or Holes 


Electronic instrument, called Micro 
Surfit, determines surface finish in 
micro-inches by comparison or by 
direct measurement. 

As probe is stroked across surface 
under test, a fine-radius sapphire 
stylus translates minute irregular- 
ities into an electrical signal which 
is amplified, corrected, and indicated 
on the meter, calibrated in micro- 
inches. Unit has readings from 0 to 
50, 0 to 100, and 0 to 150 mu-in. 

Saratoga Scientific Co, Box 488 
Saratoga, Calif 
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FORGED STEEL STEERING KNUCKLES are milled, hollow milled, drilled, spot- 









Convertible Self-Opening Die 
Head for Small Screw Machines 


Designed for use on small screw ma- 
chines, model DSA die head with 
aligning shank is equipped with both 
an outside trip for short-length, fine- 
pitch shoulder threading and a pull- 
off trip for longer threads, providing 
ample chaser engagement for trip- 
ping. 

Other features include ease of as- 
sembly, smooth operation, improved 
locking bolt, heavier tripping mech- 
anism. Present DS chasers inter- 
change in new model. 

Geometric Tool Co Div, Greenfield 
Tap & Die Corp, New Haven 15, Conn 






















faced, tapped and reamed on 60-ft long, 26-station segmented palletized trans- 
fer machine at a net rate of 146 pieces per hr. Two parts at a time are clamped 
in pallet-type fixtures in this hydraulically-operated, electrically-controlled unit 
—Snyder Tool & Engineering Co, 3400 E Lafayette, Detroit 7, Mich 
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Date of purchase doesn’t tell enough 
—some lathes grow older and weaker 
sooner than others .. . your costs 

go up as efficiency and production fall 
lower and lower. You can’t expect old- 
timers to keep up today’s swift pace! 
The remedy is simple. . . the results 
are astounding . . . and now is the 
time to face up to the facts. 


SIDNEY 


Note these 
Feahines: 
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DIAL-MASTER 
MODEL 32 LATHES 


stay young, vigorous and more productive longer. 
These lathes are designed and constructed to occupy a minimum 
of floor space so they can be integrated for convenience and 
efficiency into your plant layout. 


HEAD STOCK WITH HERRING- 
BONE GEARS provide smooth 
operation, greater strength and 
elimination of end thrust thru 
the double opposed 30° helix 
angle. Constant flow of power. 
Filtered automatic forced feed 
lubrication. 


32 PRE-SELECTIVE SPINDLE 
SPEEDS obtained by rotating 
dial control. Shift from speed 
to speed in a lightning-like 
TWO SECONDS. 





SINGLE LEVER CONTROL ON 
CARRIAGE AND APRON actu- 
ates positive serrated jaw 
plates incorporating all four 
directions of feed .and rapid 
traverse operating from one 
control head. All gears (except 
rack pinion) are enclosed. 
Automatic lubrication. 


Why not take a good, critical look at 
your present lathes’ performance? 
Write for new Sidney Lathe bulletins or 
for representative to call. 
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BED DESIGN UNUSUALLY 
STRONG AND VIBRATION 
FREE with greater bearing area 
to take downward thrust and 
greater resistance to deflection 
and twisting. Superior to con- 
ventional two-wall construction. 


Builders of Precision Machinery 





TOTALLY ENCLOSED GEAR 
BOX powered from main 
spindle of headstock. Dial con- 
trol to change gear without 
stopping or reducing spindle 
speed. 


1904 


since 


THE SIDNEY MACHINE TOOL CO. 
SIDNEY, OHIO 
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Aget Dust Collector Features 
Roll-Away Collecting Bin 


Model 90 NB 50 dust collector is de- 
signed for use in grinding, buffing 
and other operations producing chips, 
dust or shavings. The roll-away col- 
lecting bin has a storage capacity of 
37% cu ft, and moves on rubber- 
tired ball-bearing casters. Bin top is 
held in place by luggage type clamps, 
and a flexible hose runs from cyclone 
outlet to bin lid. 

Collector has air handling capacity 
of about 10,000 cfm and uses a 15-hp 
motor. Over-all dimensions are 48 in. 
deep, 82 in. wide, 124 in. high, with 
15-in. fan inlet diameter. 

Aget Mfg Co, Adrian, Mich 


Fenway Portable Nibbler Has 
Short Turning Radius 


Pneumatic metal-cutting tool weighs 
13 lb, measures 13 in. in length, and 
cuts up to 55 ipm through 10-gage 


stainless steel. Short turning radius 
allows special patterns and openings 
to be cut in sheet metal without spe- 
cial devices. 

Tool operates on air motor, 30 cfm, 
90 psi, 5-hp 2-stage compressor. Soft- 
er metals such as aluminum and 
brass can be cut in even heavier 
gages. 

Fenway Machine Co, Edgemont & 
Clementine Sts, Philadelphia 34, Penna 


196 


P MEN T MATER 


ALS 


JET COMPRESSOR AND TURBINES DISC are machined on this tracer-type 
center drive lathe built especially for Pratt & Whitney Aircraft. Machine’s 
ability to cut on both sides of the disc simultaneously cuts time, and improves 
accuracy by balancing pressure on each side. Five to seven steps have been 
eliminated and time for machining a jet compressor disc has been reduced 
from 281 to 181 min.—Gisholt Machine Co, 1271 E Washington Ave, Madison 


10, Wis 


Hand-Operated Plastic Molder 
Works All Thermoplastics 
British-designed portable injection 
molding machine, the Asmidar APM 
21, is a hand-operated unit reported 
especially suitable for testing pur- 
poses. Capable of working a]l thermo- 
plastics including nylon, machine is 
fitted with a semi-automatic hopper 
feed ane a leakproof, self-sealing, 
and inte changeable cylinder unit. A 
cam-lo: ; vise holds molds of varying 
sizes ¢.1d thicknesses. 

The ram as well as the cylinder is 


made of special alloy steel, heat- 
treated and chromium-plated to in- 
sure long life and clean operation. A 
heat controller, mounted on the side 
of the casting, is operated by a rotary 
knob that has a finely divided scale. 
Injection pressure is 5700 psi. Di- 
mensions: 18 in. high by 8 in. wide 
by 12 in. deep. Weight is 39 lb. 

British Machines 4 Foundry Supplies 
Ltd, 80 Shore Rd, Port Washington 
NY 


High temperature lubricant, Key- 
stone No. 49 Light, reportedly re- 
sists oxidation, sludging and break- 
down, and is recommended for ai: 
compressor use, ring bearings in 
electric motors, multi-plate frictior. 
clutches, and plastic molding heat 
transfer systems. It has a flash point 
of 425 F, and a viscosity index of 96 
sec. Bulletin 51. 

Keystone Lubricating Co, 3100 N 21st 
St, Philadelphia, Penna 





CORRECTION—Two milling machines 
described in the recent 1957 Produc- 
tion Preview issue (AM—Jan 28 ‘57, 
p153) were incorrectly listed as imports 
of the Aaron Machinery Co. Ma- 
chines, which are designated the West- 
bury line, are actually imported by the 
Maserati Corp of America, 662 Main 
St, Westbury, LI, NY. 
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The supreme high speed steel, pro- 
asco viding highest hardness, highest 


hot hardness, highest wear resist- 


ance, highest cutting efficiency. 
IpreEMe (U.S. Pat. 2,174,285) 

For heavy, light and intermittent 

cuts on heat-treated steels and 

abrasive materials. Extremely high 
pd il abrasion resistance, exceeded only 

by Vasco Supreme. (U.S. Pat. 

2,174,286) 


Molybdenum-tungsten type, com- 
bining ease of grinding with im- 
all l| proved wear and heat resistance. 
Suitable for all types of cutting 








FIRST QUALITY 


tools. 
( America’s favorite general-purpose 
p l| high speed steel. Easy to fabricate, 








simple to heat treat. Wide choice 


: of carbon content, for almost lim- 
uperior «= sacs 
The original 6-6-2 type steel. Ma- 


chines easily, has wide hardening 
Vaseg M-? range, can be ground normally 
when hardened. Excellent econ- 


omy in general service. 


Molybdenum type, low in tung- 


: i sten. High toughness, for fine edged 
roll s-it-lalelialcmoisiiiislcom™ ol-ia le] daat-taler— .i¥. 


tools and sharp angles without chip- 
ping or crumbling. Substitutes well 


practical for 18-4-1. 


economy Out-cuts other high-moly steels. 
Special vanadium content permits 

Van-Lom increased carbon (U.S. Pat. 

2,105,114) without brittleness, for 


greater toughness, wear resistance. 


Write for useful Data Sheets 


Vanadium-Alloys Steel Company 


Latrobe, Pennsylvania 


SUBS'DIARIES: Colonial Stee! Co. « Anchor Drawn Steel Co. + Pittsburgh Tool Steel Wire Co. * Vanadium-Alloys, 
Steel Canada Limited * Vanadium-Alloys Steel Societa Italiana Per Azioni 
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7000 and 8000-Ib Models Added 
To Mercury Fork-Truck Line 


Models 730 and 830 Yank fork- 
trucks, 7000 and 8000-lb capacities 
respectively, feature simplified hoist- 
ing mechanisms. Motor-driven, low- 
pressure vane pump actuates a sin- 
gle-acting hydraulic cylinder. Com- 
pactness of mast brings vertical face 
at base of the fork closer to center 
line of drive wheels, decreasing over- 
all length of truck. 

Hoisting speed is 32 fpm for both 
models at no load and 17 fpm for 
mode? 730 and 15 fpm for model 
830 at full load. Lowering speed for 
both is 40 fpm. Tilt is 4° forward 
and 10° rearward. Travel speeds of 
both models are 5% to 6 mph at no 
load and 4% to 5 mph at full load. 

Model 730 is 126% in. long, 46 in. 
wide, with a turning radius of 86 in. 
Model 830 is 132% in. long, 46 in. 
wide with a turning radius of 91 in. 
Power is supplied from battery or 
from gas-electric unit. 

Mercury Mfg Co, 4044 8 Halstead St, 
Chicago 9, Ill 
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Fine Pitch Gear Hobber 
Offered in German Model 


Gauthier Model W-1 precision gear- 
hobbing machine is equally suited 
for production of spur gears as for 
mass production of pinions by means 
of magazine feed. Hobber has a range 
from 5 to 230 teeth and diametral 
pitches of 30 or finer. Maximum gear 
diameter accommodated is 2% in., 
while maximum gear face is 1 9/16 
in. 

Attachments are also available to 
allow the batch hobbing of stamped 
gear blanks. 

Imported by Eric R Bachmann Co, 
Inc, 27-11 41st Ave, Long Island City 1, 
NY 


and five points of flatness on this 12-column Precisionaire pneumatic gage. 
Part is slid onto serrated surface and positioned by spring-urged tapered 
locators. Spindles are progressed into position for gaging diameters and depths. 
Five Plunjet cartridges in serrated plate gage flatness—Standard Instruments 
Div No. 610, Sheffield Corp, Dayton 1, Ohio 
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Technion Ceramic Jigs Help 


To Speed Induction Brazing 


Sur-Braze Grade M120-F ceramic is 
available in raw forms for customer’s 
fabrication, or as precision machined 
parts from company. Its fabrication 
requires no special dies, molds, or 
firing kilns, and the material lends 
itself to short or long runs using con- 
ventional machine tools. Ceramic is 
non-carbonizing, non-corrosive, acid 
resistant, and oil- and _ alkali-re- 
sistant. 

The material, which can be used 
in a variety of temperature and elec- 
trical applications, is especially rec- 
ommended for use in the form of jigs 
to help speed induction brazing op- 
erations. Here the material fulfills 
the needs of a jig suitable for induc- 
tion brazing; it is a non-conductor 
with good dielectric strength; it re- 
sists flux penetration; it does not 
warp or oxidize at temperatures over 
1200 F; it withstands thermal shock; 
it is not “wet” by molten brazing 
alloys; and it can be fabricated into 
complex shapes necessary to assure 
proper positioning. 

Illustration shows special jigs 
fabricated for the induction-heating 
brazing of shaded-pole shunts. 

Technion Design & Mfg Co, Inc, 262 
Mott St, New York 12, NY 


TOWING TRACTOR, Clarktor 80, has 
8000-lb maximum starting drawbar 
pull, four speeds forward and one 
reverse, four wheel brakes, and auto- 
matic coupler. It has a max forward 
speed of 16 mph, measures 56/2 in. 
high, 107 in. long and 69 in. wide, 
and has a 146-in. turning radius— 
Industrial Truck Div, Clark Equipment 
Co, Battle Creek, Mich 
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1-A typical MS aircraft bolt has a radius tolerance of .031- 
.041 on the fillet where the head joins the shank. By placing up 
to 9 radius drawings on a single overlay chart, a number of 
machine operators can check fillets during production. 


2-Another typical job at Standard Pressed Steel Company in- 
volves checking the angularity of a 100° flush head bolt to 
Y2°. Angularity is checked at the same time that the radius is 
measured to .0015” (limits are .016-.019). 


How Kodak Contour Projectors help keep 


gage inventories low in production checking 


Standard Pressed Steel Company— 
manufacturer of aircraft bolts, socket 
screws, and other close-tolerance fas- 
teners—once needed as many as 26 
radius gages to check the fillets of each 
type of bolt it made while the bolts 
were in production. 

Multiply this figure by the number 
of types of fasteners . . . add the gages 
required for checking other dimensions 
such as root radii—and you get an idea 
of the vast inventories involved in con- 
ventional inspection methods. 

Now SPS does much of its produc- 
tion inspection by optical means with 
Model 8 Kodak Contour Projectors— 
and gage inventories have been slashed 
for these 4 important reasons: 

e Light in weight, the Model 8’s can be 
readily moved, used where needed 
on the production line. 


e Asingle Contour Projector can serve 
several machine operators, since one 
screen chart can show tolerance 
limits for as many as nine different 
radii. (Fig. 1) 

A single chart can check several di- 
mensions at once on a given part. 
(Fig. 2) 

By interchanging charts, the same 
Projector can be used to check a 
variety of parts—bolts, flat-head 
screws, or socket screws. (Fig. 3) 
Model 8 and other Kodak Contour 

Projectors can help simplify your 
measurement and inspection problems, 
too. For full details write for our illus- 
trated booklet, “Projection Gaging 
with Kodak Contour Projectors,” or 
ask for the name of the Kodak field 
representative in your area. He'll be 
glad to advise you. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 
Apparatus and Optical Division 


the KODAK CONTOUR PROJECTOR 
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3-Here an operator uses a Model 8 Projector 
to check the root radius of threads to toler- 
ances on the order of .002”. 
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Ultrasonic Transducer Features 
High Energy Conversion 


Ultrasonic immersion transducer of 
all-welded, stainless-steel design 
provides 52 sq in. of radiating area 
for tanks and vats. Method employed 
to couple and reinforce the crystal 
transducers through solid-metal 
matching elements is said to result 
in nearly 90% conversion of energy 
and to provide exceptional rugged- 
ness and long life. Designated D-52 
Sonicell, transducer operates at 20,- 
000 cps. 
General 
Conn 


Ultrasonics Co, Hartford, 


Single-Station Unit Deburrs, 
Chamfers Large Pinions 
Model BMHP-15 Burr-Master, a sin- 


gle-station machine for deburring 
and chamfering medium-to-large hy- 
poid pinions with long or short 
shafts, handles pinions of 8 to 15 
teeth, with an OD range of 3% to 8 
in. and with shaft lengths up to 15 in. 
Maximum rate of production is 280 
gears per hr. 

Automatic machining cycle is 
pushbutton controlled, and one op- 
erator can easily handle two ma- 
chines. Machine does the following: 
deburrs and chamfers acute-angle 
profile and part of root at toe end of 
each tooth; does the same at heel 
end of each tooth; and, when re- 
quired, produces a peripheral cham- 
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fer on large end, removing sharp 
edges. 

Cutting is dry; coolant is unneces- 
sary. Depth of cut is readily adjust- 
able. Machine is provided with a 
built-in chip-disposal chute, and au- 
tomatic chip disposal is available if 
required. 

Modern Industrial Engineering Co, 
14230 Birwood Ave, Detroit 38, Mich 





Walker-Turner Tool Grinders 
Offered in Several Models 


Two “light-heavyweight” tool grind- 
ers engineered for accuracy and 
long life have recently been intro- 
duced by the Walker-Turner Div of 
Rockwell Mfg Co. 

Six-in. carbide tool grinder has the 
following features: cast-iron tables 
ride on widely spaced trunnions for 
maximum rigidity in operation; ta- 
bles tilt 30° in and 45° out to permit 
wet or dry grinding at any angle; 
six-pole reversing switch instantly 
reverses wheel rotation, so that all 
grinding can be done on downward 
motion of wheel; aluminum wheel 
flanges are drilled for mounting ei- 
ther silicon-carbide or diamond 
wheels. Machine retails for $187.75. 

Seven-in. tool grinder (not illus- 
trated) has a specially designed mo- 
tor with extra-long shafts, providing 
ample clearance between wheel and 
motor. Oval-shaped end bells make 
possibe full use of the side of the 
wheel, in addition to giving the shaft 
rigid support. Other features: shat- 
terproof glass safety shields, perma- 
nently lubricated ball bearings, ad- 
justable spark deflectors, and integral 
dust chutes. Unit retails at $170.65. 

Walker-Turner Div, Rockwell Mfg 
Co, 400 N Lexington Ave, Pittsburgh 8, 
Penna 
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Slotting Cutters Are Designed 
For Use on Light Metals 


Featuring flat-faced blades and a 
staggered tooth arrangement, the 
WAD series cutters, designed for 
cutting aluminum, its alloys and 
other light metals, come in 102 sizes 
ranging in width from % to 2 in., and 
in diameter from 4 to 16 in. Two 
keyways are provided; one to stagger 
teeth when interlocking cutters, the 
other to line up teeth when straddle 
milling thin parts. Wedges hold 
blades in cutter body. 

All chip spaces are polished to aid 
disposal. Axial blade serrations al- 
low easy width settings. Cutter blade 
replacements are available for all siz- 
es. 

Goddard & Goddard Co, 12280 Burt 
Rd, Detroit 23, Mich 


MULTI - DIMENSION CRANKSHAFT 
GAGE, called Precisionaire, checks 
four diameters simultaneously, taper, 
throw diameter and throw dimension 
on crankshaft of air conditioner com- 
pressor unit at a rate of 350 to 400 
parts per hr. Gage consists of bench- 
type holding and locating device, bot- 
tom-type air ring, airsnap, and 8- 
column Precisionaire—Sheffield Corp, 
Dayton 1, Ohio 
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ROCKWELL-BUILT 


DELIA 11” metalworking lathe 


"You can’t beat it for precision work”’ 


say Sam and Charles Lentini, Co-Owners, Jacy Manufacturing Co., Brooklyn, N.Y. 


ACCURACY TO 0.0003 INCH. The Lentinis 
use their Delta 11’ Lathe to machine precision 
instrument parts and components for the aero- 
nautical and electronics industries where extremely 
close tolerances are demanded. Their Delta meets 
these exacting demands down to plus-minus 0.0003- 
inch tolerance. Sam Lentini points out that the 
lathe’s L-00 tapered key drive chuck insures a 
positive grip on the work. 


SHIFTS OPERATIONS QUICKLY. With 
their Delta 11” lathe, the shift from turning or 
boring to threading or tapping is done with complete 
ease. There’s no time lost in changing set-ups. “The 
big, legible dials on the Delta lathe make precision 
machining fast and easy,” explains Charles Lentini. 


Send coupon for all the facts! 
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CONSISTENT QUALITY. Jacy men get the 
same high quality results in metals ranging from 
brass to titanium—in lots as large as 30,000 or small 
as 10. As Sam Lentini points out, “For doing preci- 
sion work in small lots or large, you can’t beat the 
Delta 11’’ metalworking lathe.” 


PAYS ITS OWN WAY. “In a shop like ours 
with a variety of work, every tool must be versatile 
enough to pay its way on every job,” says Charles 
Lentini, “‘and we have yet to find a precision job that 
our 11’ Delta couldn’t do.” 

SEE THE ENTIRE DELTA 11” METAL LATHE 
LINE. Compare—and make up your own mind. 





Your Dealer is listed under “‘Tools’’ in the Yellow 
Pages of your phone book. 





Delta Power Tool Division, Rockwell Manufacturing Co. 
618C N. Lexington Ave., Pittsburgh 8, Pennsylvania 


[] Please send Delta Industrial Catalog on entire Delta 11” Metal 
Lathe Line. 


(] Please send name of my nearest Delta Dealer. 


Name 





Company. 
Address 
City 
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FORGED STEEL OR CAST IRON CRANKSHAFTS are drilled, bored, chamfered, 
reamed and tapped on this 13 station, 4-segment transfer machine, designed 
to maintain concentricity of tapped holes with a bored center hole. Machine 
produces 112 pieces per hr. Carbide tools are used for many of the operations. 
Tapped holes are reamed before tapping to provide maximum thread-depth 
accuracy —Snyder Tool & Engineering Co, 3400 E Lafayette, Detroit 7, Mich 


Instrument Controls Temperature 
Of Four to Ten Separate Units 


Multi-point pyrometer controller per- 
mits automatic temperature control 
of 4 to 10 separate units with one in- 
strument. It is applicable to almost 
any 2-position control action—includ- 
ing creep test machines, multi-zone 
ovens and furnaces, and batch proc- 
ess units. 

In operation a pulse timer and se- 
lector-switch automatically connect 
thermocouples in sequence to the 
master control unit which compares 
each thermocouple voltage to its set 
point, and energizes or de-energizes 
the corresponding load relay to the 
process unit. Usual operating speed 
is 3 sec per point, but other speeds 
can be achieved by changing gears. 

Null balance potentiometer meas- 
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uring circuit assures high accuracy. 
Many temperature ranges are avail- 
able between -400 F and +3250 F for 
standard thermocouple calibrations, 
and from -100 F to +1600 F for re- 
sistance bulbs. 

Thermo Electric 
Brook, NJ 


Co, Inc, Saddle 


CLIP FEEDER AND STAKER UNIT ori- 
ents and then stakes clips to automo- 
bile window trim. Unit, consisting of 
vibratory feeder and an electro-punch 
device adapted for staking, replaced a 


hand-fed punchpress Automatic 
Methods Inc, 802 W Grand St, Eliz- 
abeth, NJ 
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Autoquip Fork Truck Has High 
Lift, Low Weight 
Designed to eliminate the need for 
load counterweight, Hydrauliphant 
weighs less than 3000 lb, yet has a 
lift height of 108 in. and lift capacity 
of several thousand lb. Unit will 
handle machinery, bales, barrels, 
skids, pallets, and long loads of pipe 
and beams. Truck has single-pedal 
drive, small steering wheel, and an 
extra “inching” speed for precise po- 
sitioning. Line is available in four 
models, all electrically powered to 
eliminate gasoline engine fumes. 
Autoquip Corp, 1140 8 Washtenaw, 
Chicago 12, Ill 


Swiss Single-Spindle Automatic 
Turret Lathe Available in 3 Sizes 


Tarex Model TAR/L is a basic, fully 
integrated machine designed and 
built on the unit system of inter- 
changeability. Among the standard 
elements that can be added are the 
following: cam shaft accelerator, 
optional spindle speed units, single 
or compound front and rear slides, 
and high-speed drilling attachments. 

Machine comes in three sizes: 1%, 
1%, and 2 1/16-in. capacity. Max 
chucking diameter is 4% in.; swing 
is 6 in.; spindle speed ranges from 
55 to 4730 rpm. Lathe can be supplied 
with either a 6 or 8-position turret 
and single or double indexing. 

Distributed by Russell, Holbrook & 
Henderson, Inc, 292 Madison Ave, New 
York, NY 
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For the better part of 3% years, this giant press—largest of its kind—has 
operated three shifts a day, seven days a week, doing with a single hit 
what formerly required two forming operations on a 3000-ton press. 


4000-ton Hamilton press produces 
formed truck and bus rails 
from flat blanks in a single hit 


By producing completely formed side 
rails from flat blanks in a single opera- 
tion, this press has eliminated costly 
and time-consuming die changes, stor- 
age of partly formed rails between 
operations, and attendant materials 
handling problems. It does not give 
camber, or bow, to the rails and so this 
huge Hamilton press has eliminated the 
need for intermediate and final 
straightening operations. 

Simplicity of lubrication is an impor- 
tant factor in the successful operation 
of this press. A special system, built in 


during installation, results in positive, 
efficient oiling of all moving parts with 
foolproof ease. 

For all its 4000-ton capacity, the press 
weighs only 900 tons, stands only 43 ft. 
high, and is only 30 ft. 10 in. wide, 12 ft. 
10 in. deep. It is driven by a 150 hp 
motor turning up 1200 rpm. The stroke 
is 22 in., operating speed is seven hits 
per minute. 

Write to Hamilton Division, B-L-H 
Corporation, for full information and 
specifications on the line of Hamilton 
heavy duty presses. 


Low-carbon sheet steel side rail 
blanks up to 26% ft. long by 3/8 
in. thick are fed into the press at 
the Cleveland Plant of Midland 
Steel Products Company. The 
operating crew varies from four to 
eight men, depending on size of 
rails being formed. 


ELamilton Division Hamilton, Ohio 


BALDWIN - LIMA: HAMILTON 


Diesel engines « Mechanical presses ¢ Can making machinery « Machine tools 
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Buffing and Deburring of Metal 
Parts Simplified by New Process 
Spin-Finish process, using a special- 
formula compound, reportedly pro- 
duces surfaces and lustre comparable 
to or surpassing those resulting from 
conventional buffing. It finishes a 
multiple mounting of parts in a sin- 
gle, automatically timed operation, 
and is designed for brass, zing-base 
and aluminum die-cast parts. 

In addition to handling a number 
of like parts in a single set-up, 
groups of as many as four different 
parts may be run simultaneously. 
Operating cycles of the process vary 
from 4 to 16 min. Fixture on ma- 
chine permits rapid cam-locking of 
parts. 

Grav-i-flow Corp, Sturgis, Mich 


Gear Pump Is Designed To Use 
Lowcost Mass-Produced Gears 


Designed for fluid pressures up to 


200 psi, new pump can be adapted to 
many applications including engine 
oil pump, fuel injection pump, pump 
for low pressure machine tool mech- 


204 


MATER 1 


ae oe oe a 


anisms and other manufacturing 
equipment. 
Molded rubber diaphragm in- 


stalled under the two gears permits 
a reasonable degree of backlash in 
the mounting of gears in the housing. 
In operation, diaphragm is automati- 
cally inflated by pressure fluid, 
thereby taking up all clearance be- 
tween upper and lower faces of 
gears. 

New Products Corp, 36386 Oakton St, 
Skokie, Ill 
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Vapor Steam Cleaner 
Operates at 120-lb Pressure 


Model 45 consumes 1% gal of No. 1 
fuel oil per hr to turn 45 gal of water 
per hr into an effective steam clean- 
ing jet. 

Venturi - type’ solution - lifting 
steam- cleaning gun mixes a con- 
centrated alkaline cleaning solution 
with the steam, then solution may be 
turned off and equipment being 
cleaned can be rinsed with clean 
steam, ready for painting. A 1/3-hp 
110-v motor, with overload cutoff, 
drives the  positive-displacement 
water pump. Fuel-oil tank reportedly 
holds enough to do four hours of 
steady cleaning. 

Vapor Heating Corp, 6420 W Howard 
St, Chicago 31, Ill 


Chemical Immersion Process 


Descales Titanium and Its Alloys 
Process reportedly descales titanium 
and its alloys without adversely af- 
fecting the physical and chemical 
properties of the metal. Two immer- 
sion steps (one for scale condition- 
ing and one for scale removal) and 
two rinsing steps are required after 
the heat forming or heat treating 
operation. 

Relatively low temperatures, 270- 
280 F, are needed, and low metal 
loss, .0001 to .0003 in. per side, is 
reported. Process is suitably in- 
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hibited to prevent hydrogen embrit- 
tlement, will not warp thin gage 
material, and eliminates salt entrap- 
ment in faying edges. 

Turco Products, Inc, 6135 8S Central 
Ave, Los Angeles 1, Calif 





















Relief Grinding Fixture 
Is Cam-Actuated Device 


Relief grinder uses a single solid cam 
for infinite adjustment of clearance 
lift. Index hubs containing indexes 
for different numbers of flutes can 
be slipped on or off in seconds. Ex- 
tended spindle in rear permits addi- 
tion of pulley to motorize. 

Device uses 5-C collets, has 
rugged base graduated to 360°, 
weighs 26 lb. 

Steptool Co, 3613 E Olympic Blvd, 
Los Angeles 23, Calif 


























HAND PRESS called Micro can be 
used for piercing, broaching, forming, 
press fits and burnishing. Machine- 
steel ram and gear rack are con- 
structed as a single unit. Depth of 
throat is 4% in., distance of ram to 
base ranges from 7-in. maximum to 
1%-in. minimum, and base dimensions 
are 9 x 14 in.—Queens Tool Mfg Co, 
Inc, 15 Front St, Rockville Centre, NY 
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Guaranteed Accuracy 


More and more manufacturers apply SIP Guaranteed Accuracy to 
define, establish and maintain high precision in production and measurement 
to improve quality-of-output and economy-of-operation. 


NORTHERN ORDNANCE INCORPORATED 


(Us Ey btn Ameriean Optica 
Ai MCRABT CORPORarion 


++ TBM causoun 


Thompson Products, Inc. sities ti 
Wurtn & Weaerweatwen 


a 
—SCGeenva.. , BELLA. 


4 ry LAT 


7 ENGINEERING, INC. 





SIP HYDROPTIC 8-P Jig Borer in operation 
at Hartford Special Machinery Co. 


AMER 2 CaN ‘SIP cor PORATION 


HIGH PRECISION MACHINE TOOLS & mensyaine EQUIPMENT 


100 EAST 42nd STREET, NEW YORK + bf 
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Pneumatic Air Cushion for Punch 
Presses Available in Eight Sizes 


Universal Model DX pneumatic air 
cushion for punch presses is of all- 
steel construction, and comes in eight 
sizes, developing ring holding pres- 
sure of 1 to 20 tons on standard shop 
air lines. 

Unit comes ready to install with 
all necessary high pressure hose fit- 
tings, including combination reduc- 
ing-regulating valve and pressure 
gage. It can be installed on the av- 
erage press in 4 or 5 hr. 

Dayton Rogers Mfg Co, 
Ave S, Minneapolis 7, Minn 


2824 18th 


Hamilton Gap-Press Line 

Offered in Lighweight Models 
Line of gap presses, ranging in ca- 
pacity from 100 to 300 tons in both 
single- and double-crank types, was 


developed primarily for shallow 
drawing, forming, and blanking in 
the automotive industry. Applicable 
in other industries, such as appliance 
manufacturing, presses have bed 
areas large enough to accommodate 
the sizeable blanks that are formed 
into auto-body grille and bumper 
guards. 

Units incorporate a pneumatically 
operated flywheel brake, pneumatic 
clutch with electric control system, 
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and pneumatic counterbalance. Mo- 
torized slide adjustment is accom- 
plished through barrel screws, which 
remain vertical at all positions of the 
stroke. 

Hamilton Press Div, Baldwin-Lima- 
Hamilton Corp, Hamilton, Ohio 


Electro-Magnetic Drillpress Has 
Automatic Power Feed 


Automatic power feed has been add- 
ed to the Portomag drillpress, mak- 
ing it possible for operator to run 
drill point down to center mark, turn 
on automatic feed, and let drill do 
the work. Electromagnet in base 
clamps unit to work. 

Power feed can be engaged or 
disengaged at any time during oper- 
ation, and depth of cut per revolu- 
tion can be set according to drill 
size. Unit is reported to drill up to 
1%4-in. and tap 1-in. holes accurately. 

Portomag, Inc, 1511 E Nine Mile Rd, 
Ferndale 20, Mich 
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TUBAR TWIN-CYLINDER HYDRAULIC 
DUMPER elevates loads to 2000 Ib at 
heights to 60 in. Portable, electric- 
motor-driven unit uses a 12-v battery 
or conventional power line—Uhrden, 
Inc, PO Box 193, Dennison, Ohio 


Live bushing for piloting applica- 
tions on horizontal boring mills 
replaces bronze bushing in outer sup- 
port, and reportedly increases accu- 
racy by maintaining close fit of 
bushing and bar. Only moving parts 
are two sets of tapered roller bear- 
ings. Bushing can be adapted to re- 
ceive removable slip bushings, keys 
or keyways. 

Donley Products, Inc, 
Ave, Cleveland 5, Ohio 


11106 Avon 


DIE CASTING MACHINE, Unicaster Model 120, has a 450-ton capacity and 
features simplified, self-contained hydraulic system mounted on a sub-base of 
unit, accessible oil filters, easily-removed tie bars, and a simplified shot end de- 
sign in which only two nuts are used for final clamping of nozzle to die. Opera- 
tor’s electrical control permits switch-over from automatic cycling to manual 
operation. Brochure UP-121—Unit Products, Div of Uniloy Corp, Saline, Mich 
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Talide Die 


cuts molding cost 


@ 7'/4¢ tolls... 


@ Simonds Abrasive Company, a leading 
producer of abrasive wheels, called in a 
Talide Die Engineer to help reduce excessive 
die costs. The highly abrasive action experi- 
enced in molding the wheels to shape cut 
service life of hardened steel dies to 3000 
wheels. A Talide carbide die having 6” LD. 
was designed and, due to its super hard and 
dense structure, approximately 25 times the 
number of wheels were pressed! $4,708.80 
worth of steel dies would have been required 
to equal the production of this one $690.00 
Talide die. Metal Carbides Corporation, 6001 
Southern Boulevard, Youngstown 12, Ohio. 


Send for Catalog 56-G 


DEEP DRAW DIES ”, or ask for Talide Die 


25,680,000 outlet boxes (i ; ' ‘ 
drawn with TALIDE—Steel a Engineer to call 


dies average 700,000. 


POWDERED METALLURGY DIES 
Compacting highly abrasive 
chemical powders, TALIDE Pill 
dies last 4 months, steel dies 
wore out in 6 hours. 


HEADING AND 


EXTRUSION DIES the 
che mentee 47 2000 HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 


steel rivets, TALIDE dies 
produced 11,200,000 pieces, 
other carbide dies only 3,500,000. OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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Fluidizers Are Custom-Made 
For Irregular Targets 


Dip coating of irregularly-shaped 
targets has been simplified by intro- 
3° FORE duction of custom-made units in 
square, cylindrical and rectangular 
shapes. Units come in sizes from 15 
in. in dia, and 6 ft deep in the pow- 
der bed, to 4 x 4 x 4 ft and 40 in. 
deep in the powder bed. Unit illus- 
trated is 3 x 3 x 3 ft with covers, 
and was built for General Electric 
Co, Louisville. 

All custom-made units are 
equipped with auxiliary blower as 
semblies to aid in fluidization of the 
powder where customers’ com- 
pressed air volume is not sufficient. 

American Agile Corp, P O Box 168, 
Bedford, Ohio 


» +. check with Milford Engineers! 


Riveting raises special problems and requires special 

skills. You must have the right type and size rivet 

for each application, or the results can be costly . . . 

in production and in profits. When you're faced with 

a riveting problem, let Milford engineers lend a hand 
before designs are fixed! 

To improve product appearance and strength 

... totake full advantage of automatic assembly 

«..to cut delivery time and production costs) 


—get in touch with Milford first! 








MILFORD Angle Adapter Increases 
| Gyro-Vise’s Versatility 
THE MILFORD RIV ET Adapter permits movement of Gyro- 
& MACHINE CO. Vise up and down in an arc, increas- 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA ing versatility of the vise which nor- 
ELYRIA, OHIO @ AURORA; ILLINOIS e NORWALK, CALIF, | mally operates from and rotates 
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Mattison grinders 
used to produce 
high-quality engines 


at new Chrysler 


of Canada motor pliant 


HIGH-POWERED GRINDING 
METHODS AT CHRYSLER 


You might find the answer to your production prob- 

lems in the way high-powered surface grinders are 

used for high-speed precision machining at the new 

Chrysler of Canada motor plant, Windsor, Ontario. 
Quality production is one of 

the deciding factors in the choice 


Typical of the latest types of machine tools to be in- 
stalled were two Mattison Rotary Automatic Surface 
Grinders, one Mattison Duplex Rotary Surface Grind- 
er, and one Mattison Vertical Rotary Surface Grinder. 
Case histories on the following 

pages show three different examples 


of machinery for this new 13.8 acre M ATT t S$ @) N of how Chrysler of Canada pro- 


plant. Chrysler executives and 


equipment available for the pro- 
duction of V-8 engines. 


HIGH-POWERED 
plant managers look for the best careisvtii 


duces parts in large volume while 
maintaining “‘higher than ever”’ 
quality standards on Mattison high- 
powered precision surface grinders. 








Mattison Rotary Automatics grind 
tough forgings to precision limits! 


Crank and pin faces on both sides of the connecting rods and 
caps are ground on the first No. 72 at the rate of 375 each per 
hour. The second machine grinds the crank faces and pin faces 
of 432 complete connecting rod assemblies every hour. Accurate, 
one-pass grinding of flat surfaces at high speed and low cost is the 
big advantage of these high-powered multiple-spindle machines. 


Continuous single-pass grinding, 
with automatic sizing and clamping 


In the Chrysler installation, high production and top quality are 
provided by Mattison’s automatic, continuous single-pass grind- 
ing, sizing, and clamping. Automatic cam-actuated clamping and 
unclamping devices (photo, bottom right) are used to simplify 
and speed loading and unloading. Centralized automatic feeds 
help control quality and save production time . . . wheel wear is 
automatically gauged and compensated for by work sizers (photo, 
top right) and the automatic feed mechanism. When piece-parts 
approach their high limit, the machine feeds down a predeter- 
mined amount from .0001 to .001” for the finishing cut; accuracy 
of feed is within .0001”. For complete facts and features on Matti- 
son Multiple-Spindle Rotary Automatics . . . including more case 
histories . . . write for new Bulletin No. 147-2. 
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GRINDING TWO SIDES 
OF CONNECTING RODS 
AND CAPS AT RATE OF 
375 EACH PER HOUR 


Two Mattison No. 72 Four-Spindle Rotary 
Automatic Surface Grinders are used in the 
new Chrysler plant to grind tough, forged stee! 
connecting rods, caps, and assemblies at a high 
rate of production. Chrysler specifications re- 
quire precise parallelism and flatness to within 
.0005”; the size is held to within +.001”. 



















FiInNniGcCH THO FACES OF 








THREE DIFFERENT SURFACES ON CHAIN 
CASE COVER GROUND AT 13 PER HOUR 


Power and rigidity pay off 
on heavy stock removaljob! 


Chrysler machines three faces of heavy cast iron 
chain cases in one setup on a Mattison No. 36 
Vertical Rotary Surface Grinder. Production 
rate is 13 cases per hour grinding three different 
surfaces simultaneously. 

Three pieces are mounted on the worktable 
at one time, each with a different face aligned 
for grinding. The table passes the work under 
the wheel at the rate of 30 rpm. Wheel speed is 
900 rpm ...downfeed is .060 in. per minute. 
Automatic sizer checks each piece as it leaves 
the wheel and corrects wheel feed accordingly 
... parallelism is held to .001 in. Heavy stock 
removal at production speeds and close toler- 
ances on large or small surfaces is readily 
achieved with the machine. 

Special jig fixtures hold cases in position 
(photos at bottom left) and prevent deflection 
under high unit pressures. 


Three cases are mounted at one time, each 
with a different face ready to be ground. Note 
automatic sizer in upper left-hand corner of the 
photo below. Write for case histories showing 
how Mattison Vertical Rotaries can help you 
control quality and costs. 


MATTISON 


HIGH:POWERED 
PRECISION 
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FINISH TWO FACES OF 
TORQUE CONVERTER 
HOUSINGS—40 PER HR 


These aluminum alloy castings are finish-ground 
on two sides by the No. 24 Rotary Duplex at 
rates as high as 40 pieces per hour using special 
fixture. Two-table design greatly reduces down- 
time ...one table is under the wheel while 
operator is setting up the other. 





The construction of these cast aluminum alloy hous- 
ings calls for special handling to avoid “springing’’ the 
work when grinding. Working with Chrysler, Mattison 
engineers were able to develop a special jig which 
holds the work rigidly ... permits maximum stock 
removal and accuracy. 

Using this special fixture, the machine finish-grinds 
engine and transmission faces of these housings. . . 


parallelism and flatness are held to .003” ... wheel 
speed is 750 rpm . . . downfeed is approximately .140” 
per minute making good use of the machine’s extra 
power and rigidity. To satisfy Chrysler’s high-quality 
standards, it takes a machine whose massive construc- 
tion guarantees rigidity and long-run consistency. 
High-powered spindle drive provides positive, free- 
cutting action, assuring high production and accuracy. 





SEND US YOUR PARTS FOR FREE DEMONSTRATION GRIND! 














eee el 


The Mattison Methods Laboratory, equipped with 
all major types of modern surface grinders, face 
grinders, and disc grinders, introduces a new serv- 
ice to metalworking plants. You are invited to 
submit parts for sample grinds and production 
estimates. Please include part prints, operation 
or route sheets, and all special requirements for 
machining your pieceparts. 


epegeses HIGH- POWERED 
WINGED) enacision 

MACHINE WORKS SURFACE 

ROCKFORD ILL. U.S.A GRINDERS 





MATTISON MACHINE WORKS 
ROCKFORD, ILLINOIS 
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around a standard base. With the 
adapter, unit can be placed in any 
position required. 
Weight of adapter is 2% lb. De- 
tails covered in bulletin LL-3990. 
Columbian Vise & Mfg Co, Cleveland 
4, Ohio 
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Center-Finding Device Is 
One-Piece Battery-Powered Unit 


Center-finding device called Wiggler 
is a battery-powered unit that fits 
into lathe chuck, drillpress, jig bore 
or other machine and enables opera- 
tor to accurately locate blueprint co- 
ordinates of the workpiece. 

The battery-powered electrical 
contact lights a bulb continuously 
when work is properly centered. 
Standard batteries are used for pow- 
er and changes are made by un- 
screwing cap. Unit reportedly will 
not rust and practically never wears 
out. 

Armand Products, Inc, 20 W Morrill 
Ave, Columbus, Ohio 





Low-cost Stereo Microscope Gives 
21X and 34X Magnifications 


Microscope, designed for lab, shop 
or home use, is suited for inspec- 
tions, counting, checking, and as- 
sembling. Unit reportedly gives a 
clear, sharp image, non-reversed on 
a wide 3-dimensional field. Standard 
wide-field eyepieces give 21X and 
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higher profits 


AAI 
short rung! 





f iyns whole Farquhar engineer- 
ing-designing effort isdirected 
toward making Farquhar Presses 
extremely efficient even on short- 
run operations. Farquhar’s new 
triple-acting press with electric 
magnetic controls is typical of 
this designing plan. The electric 
controls of this press provide 
for fast, easy set-ups and fast, 
accurate cycle operation—two 
important advantages that guar- 
antee higher production profits 
regardless of the size of the run. 


We invite you to write for infor- 
mation or ask for our recom- 
mendations and proposals. 


A. B. FARQUHAR DIVISION 


The Oliver Corporation 
Press and Special Machinery Department 
York 14, Pennsylvania 


OLIVER 





575-Ton Farquhar Triple- 


Acting Press with Electric 
Magnetic Controls. The first 
of its type with these controls. 
Advantages: unlimited speed 
changes—fast cycle time—no 
cams to adjust—smooth mo- 
tion to protect expensive 
dies—4-point blank holder 
pressure adjustment. For com- 
plete facts write for Bulletin 
A-200. 


ge ae oe ow oe 6 2 ee ee ee ee | 
Special Machinery Built 
to Your Requirements... 


Our staff works with the 
finest equipment to build 
your special machines 
economically. Your inquiry 
will receive prompt 
attention. 


ee a 


Farguhar PRESSES 


Also Manufacturers of Farquhar Conveyors 
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MACHINING PARTS for industrial lift trucks in 12 the time... 


The Magic of “Tools”... 


In Just 10 Years Living Improves 42% 


During the past 10 years produc- 
tion of goods and services in the 
U.S. increased an astounding 42%. 
Nearly everybody today has more 
of everything . . . from homes to 
haircuts. 


But there weren't 42% more peo- 
ple available to create this improve- 
ment. It was accomplished with 
only 18% increase in employment. 

The magic: more and _ better 
“tools” that have increased individ- 
ual productivity by 19% since 1946. 

Look at the picture above. The 
machinist is using a new type of 
machine tool that has increased his 
output, not just 19%, but up to 50% 
or more. With it he slots, splits 
and shapes over 100 different parts 
for industrial lift trucks—in % to % 
the time formerly required with 
other types of machine tools. 


More widespread use of newer, 
better tools like this new DoALL 


Industrial lift trucks help move torren- 
tial tonnages of consumer goods to 
market. 


Contour-matic band machine is the 
only path to continuously greater 
human productivity . . . lower 
costs... and better living for 
everyone. 

Manufacturers seeking greater 
production efficiency will find hun- 
dreds of machining operations that 
can be done better, faster and 
cheaper with DoALL machines. 
Literature available upon request. 


Reprints of this series on economics available for your employees. 


FREE DEMONSTRATIONS of DoALL band machines, 
surface grinders, lapping machines and gaging 
equipment available at your p'ant without obliga- 


tion. Call DoALL locally or write, 
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The DéALL Company 


Des Plaines, Illinois 
38 Local Sales-Service Stores £-53 








34X magnifications. Focusing is of 
helical rack and pinion type with 
large knob for fine adjustment. 

Working distance up to 3 in. al- 
lows inspection of relatively large 
pieces. Interpupillary distance is ad- 
justable. Price is $99.50 fob Barring- 
ton, NJ. 

Edmund Scientific Co, Barrington 17, 
NJ 


Lightweight Motor Truck 
Has 3500-lb Pulling Capacity 


Gasoline-powered Multiton-Excelsior 
consumes 1 pt of fuel per hr, has 
1500-lb capacity, low bed for easy 
loading, and can be used to haul 
loaded trailers. 

Unit has three speeds, forward and 
reverse, three-wheel brakes, pneu- 
matic tires. Price is $645 fob. 

Stokvis-Edera & Co, Port Washing- 
ton, NY 


Stem Thermometer Has Maximum 
And Minimum Indicators 


Thermometer features two following 
pointers that will indicate the max 
and min temperature reached since 
the last reading. Pointers are man- 
ually set against the high and low 
sides of the indicating pointer by 
means of knob. The following point- 
ers will remain at the extreme tem- 
perature reached until they are 
manually reset. 

Thermometer is made of stainless 
steel, has large easy-to-read dial, and 
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values in 
power 


that count! 


Are you selecting punch press motors that must 
“live in” and like the hot spots high up under 
factory roofs? Want a motor that’s built to 
fill the constant stop-and-start requirements of 
heavy-duty machine tool service, yet be as good 
looking as tomorrow’s most streamlined and 
automated machines? Then specify Howell, as 
machine tool builders and plant engineers 
throughout the metal working industry have 
been doing for years. Among many good rea- 
sons are these: 

EXTRA DEPENDABILITY that challenges the years. 
Howell’s new principle of heat-source ventilation . 
double sealed bearings .. . tough rolled steel, frames 
and precision fitted cast iron end plates ... these and 
many more are plus values that count! 

AN UNSURPASSED REPUTATION for engineering ex- 
cellence and quality manufacture ... built up by 
Howell in over 40 years of serving industry’s motor 
requirements. 

TOPS IN APPEARANCE. No other industrial motors 
have such smooth, unbroken contours . . . without a fin 
or rib to mar their looks or catch dust deposits. 
Howell makes virtually every type of AC industrial 
motor, fractional and integral to 300 hp, in all standard 
enclosures, in rerated and non-rerated frame sizes, also 
a wide range of gearmotors and brake motors. 

































































among leading machine tool manufacturers 
who use Howell motors are these: 


The Cross Co. @ E. W. Bliss Co. @ Warner-Swasey Co. 
Snyder Tool and Engineering Co. @ The Carlton Machine Tool Co. 
The Cincinnati Milling Machine Co. @ Sundstrand Machine Tool Co. 


GRINDERS LATHES HYDRAULIC SYSTEMS MILLING MACHINES RADIAL DRILLS 


A Howell sales engineer can give you valuable assist- 
ance on any motor application. Wire or ’phone collect 
... or drop us a line... youll get prompt action. 
Howell Electric Motors Co., Howell, Michigan. 
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HOW MUCH DO YOU REALLY 
PAY FOR MILLING CUTTERS? 


Hidden costs make inserted blade cutters more 
expensive than you think! 


One piece Carbide Tipped cutters 
have many advantages over inserted 
blade cutters-better finishes . . . more 
rigidity ... closer tolerance milling... 
and one piece safety. 


Now here is proof that solid cutters also 
save money hour after hour... day after 
day. Don’t be fooled by the ‘“do-it-your- 
self” replacement blade cutters-they’re more 





expensive than you think. 





NELCO TOTAL COST peo} cost cOsT 

Cutter NELCO a Equivalent _of set of REMARKS 

Number SolidTipped Cutter Replacement Replacement 
Cutter Blade Cutter Biades* 





_ of Complete do-it-yourself cutter 
and two sets replacement blades; 
6104S , 75.00 | 18.00* $111.00 + replacement and grinding. 
Cost 3 NELCO Cutters $93.00. 


Cost of Complete do-it-yourself cutter 
141128 and two sets of replacement blades 

$504.00+ replacement and grinding. 
Cost 3 NELCO Cutters $420.00. 


Cost of Complete do-it-yourself cutter; 
and one set of replacement blades 
$156.80 + replacement and grinding. 
Cost of 2 NELCO Cutters $101.00. 


Cost of Complete do-it-yourself cutter 
and three sets of replacement blades 
$228.36 + replacement and grinding. 
Cost of 4 NELCO Cutters $148.00. 


Cost of Complete do-it-yourself cutter 


and four sets of replacement blades 
10108F | 86.00 292.00} 102.58"! 5797 37 + replacement and grinding. 


Cost of 5 NELCO Cutters $430.00. 






































*Figures above do not include removing old blades, inserting new blades and grinding. 


FIRST COST IS LAST COST with a NELCO one piece 
Carbide Tipped Cutter: No expensive downtime to re- 
move, replace and regrind inserted blades. Every NELCO 
cutter is ready to use-without delay . . . without added 
“hidden costs!” A spare NELCO cutter costs far less in 
every way! 





Send today for the New Nelco Catalog 
showing over 700 carbide tipped cutting 


Neico Tool Co., inc. e Manchester, Conn. 
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has a bi-metallic-type direct drive. 
It reportedly is accurate to 1% over 
entire scale, is available in 7 ranges 
(F or C), and comes with either 
2 or 3-in. face, with stainless stem 
in any length from 3 to 86 in. 

Pacific Transducer Corp, 11836 W 
Pico Blvd, Los Angeles 64, Calif 


[ 
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Gravity-Feed Oilers 
Eliminate Dry Starts 


Special reservoir built into the Kwik- 
Flush oiler automatically floods 
bearing with a fixed amount (ap- 
prox 18 oz) of lubricant the instant 
the oiler valve is opened. Follow- 
ing flushing cycle, lubricant is fed 
drop by drop at any required rate, 
then stores up oil for next flushing 
cycle while machine is idle. 

Units are available in 10 oz, 1 pt, 1 
qt, and 2'2-qt capacities, with manu- 
al or electric solenoid shutoff valves. 
Details in bulletin 38. 

Trico Fuse Mfg Co, 2948 N 5th St, 
Milwaukee 12, Wis 


Indicating Gages Are Offered 
In Six Models 


Test indicator called Check Master, 
reported to respond to dimensional 
variations of 0.000020 in., is available 
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MORE HP DELIVERED 
PER $ INVESTED 


On any new drive design—where you have limited space 
or you need to keep weight down—here is an important fact 
that can save you money: 


A Gates Super Vulco Rope drive will deliver more horse- 





power per dollar invested than any standard V-belt drive. 





Actually, the greater load carrying capacity of Super Vulco 
Ropes cuts down the number of belts required (5 Super Ropes do the 
work of 7 standard belts) ... thus reducing the width of sheaves. 


Sheaves with fewer grooves not only cost less, they weigh less, 
and take up less room—advantages that can easily improve the design 
and lower the overall cost. 

A wealth of drive data is quickly available to you. Simply call 
your nearby Gates V-Belt Distributor (see phone book yellow pages) 
for a Gates V-Belt Specialist. Stocks available in industrial centers 
around the world. The Gates Rubber Co., Denver, Colorado— World’s 
Largest Maker of V-Belts. 


Gates Super Vu 
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4 BIG PLUSES 


# Handles shock loads 


Super-strength cords provide 40% 
greater horsepower capacity ... easily 
absorb heavy shock loads. 


% Wears far longer 


Concave Sidewalls (Fig. 1) increase belt 
life. As belt bends, concave sidewalls 
(U.S. Pat. No. 1813698) become straight, 
make uniform contact with sheave groove 
(Fig. 1-A). Uniform contact means less 
wear on sides of belt . . . longer V-belt life. 


Ww 


Flex-Weave cover 

(U. S. Pat. No. 

2519590) provides 

greater flexibility \ 

with far less stress \i \ 

on fabric. Cover wears longer—increases 
belt life. 


Provides Static Safety 


High electrical conductivity is built into 
Gates Super Vulco Ropes for safer drives 
(in explosive atmospheres). 


# Resists oil, heat 
and weather 


Special rubber compounds with which 
cords and fabric are impregnated make 
Super Vulco Ropes highly resistant to 
heat, oil and prolonged exposure. 


TPA 768 


Drives 
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in six models, including both regular 
and non-magnetic types. It can be 
used on all types of fixtures, with 
surface-plate setups, and for truing 
of pieces on machines. 

Device is available with 1%- or 
1%4-in. dials, gradauted in 0.0001, 
0.0005, or 0.001 in., with a range of 
0.008 or 0.016 in. Also featured is 
an all-purpose model that provides 
both a 0.0001- or 0.001-in. indicator, 
in a single instrument, simply by a 
change of the contact point. 

Standard Gage Co, Inc, Poughkeep- 
sie, NY 





Inserted-Blade Shell End Mills 
Machine Light Metals 

WND Series of HSS-blade shell end 
mills, designed for machining alu- 
minum and light-metal alloys, is of- 
fered in diameters ranging from 3 
to 8 in., over-all widths from 1% to 
2 in., and in either right- or left- 
hand cut. Chip pockets are polished 
for free-flowing chip disposal. All 
cutters can be provided with corner 
radii. 

Serrated wedges lock cutter body 
and blades, which can be set out 
radially in 1/16-in. increments for 
diameter maintenance. Cutter blades, 
arbors, and adapters are stocked for 
the series. Bulletin No. 35. 

Goddard & Goddard Co, 12280 Burt 
Rd, Detroit 28, Mich 


Homing device has been added to 
the Hamilton small-hole precision 
tapping machine. Device returns the 
machine spindle to neutral position 
instantly and automatically when 
pressure on the feed lever is released. 
This return to neutral stops rotation 
of the tap and permits gentle with- 
drawal through reverse pressure on 
the feed lever. Application of device 
extends capacity of machine to work 
as small a 0.034 in. x 120 and as large 
as 0.25 in. x 24. 

Hamilton Tool Co, 9th St at Hanover 
Hamilton, Ohio 
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Maxwell Adds New Line of 
Boring Bars and Forged Bits 


Boring bars made of tool steel are 
available with four flats and straight 
or angular square holes and come in 
standard sizes from % to 144-in. dia. 
Forged bits range in size fron %- to 
1-in.-dia shanks with boring capacity 
starting at % in. Special designs are 
available upon request. 

Maxwell Industries, Inc, Macedonia, 


Ohio 





Homestead High-Pressure Cleaner 
Provides 450-psi Pressures 


Series 4000 Hypressure Jenny, a 
portable cleaner, gives any desired 
cleaning action ranging from 400 gal 
per hr of cold water at 450 psi up to 
a mixture of steam, water, and 
cleaning compound at 325 F. Many 
combinations of heat, pressure, and 
water volume, with or without 
cleaning compound, can be obtained. 

Cleaner, offered in 7 models, is 
also available in a stationary ver- 
sion. Electric-motor or gas-engine 
pumps are offered, and fuel used can 
be oil or gas. Bulletin 17-A-56. 

Homestead Valve Mfg Co, Coraopolis, 
Penna 


Nylon drill sleeve, the Drill Saver, 
will break instead of the drill when 
drill hits hard spot or air hole and 
stops. Sleeve is cured for hardness, 
is unaffected by coolants, oil, gaso- 
line or grease, and comes in sizes 
1-2, 2-3, and 3-4. 

James Products Co, 801 Mentor Ave, 
Mentor, Ohio 
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MEEHANITE CASTINGS ARE MADE ONLY 
BY MEEHANITE FOUNDRIES 

The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Blackmer Pump Co., Grand Rapids, Mich. 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 

Continental Gin Co., Birmingham, Ala. 

The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa. 

Crawford & Doherty Foundry Co., 
Portland, Ore. 

Empire Pattern & Foundry Co., Tulsa, Okla. 

Florence Pipe Foundry & Machine Co., 
Florence, N. J. 

Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 

General Foundry & Mfg. Co., Flint, Mich, 

Georgia fron Works, Augusta, Ga. 

Greenlee Foundry Co., Chicago, Ill. 

The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 

Hardinge Company, Inc., New York, N. Y. 

Hardinge Manufacturing Co., York, Pa. 

Johnstone Foundries, Inc., Grove City, Pa. 

Kanawha Manufacturing Co., 
Charleston, W. Va. 

Koehring Co., Milwaukee, Wis. 

Lincoln Foundry Corp., Los Angeles, Calif. 

Palmyra Foundry Co., Inc., Palmyra, N. J. 

The Henry Perkins Co., Bridgewater, Mass. 

Pohlman Foundry Co., Inc., Buffalo, N. Y. 

The Prescott Co., Menominee, Michigan 

Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 

Sonith Industries, Inc., Indianapolis, Ind. 

Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo. 

Valley Iron Works, Inc., St. Paul, Minn. 

Vulcan Foundry Co., Oakland, Calif. 

Washington Iron Works, Seattle, Wash. 

Dorr-Oliver-Long, Ltd., Orillia, Ontario 

Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 

Otis Elevator Co., Ltd., Hamilton, Ontario 





WRITE TODAY 
FOR YOUR 
FREE 
SINGLE COPY 





@ “MEEHANITE CASTINGS FOR PRESSURE 
TIGHTNESS” BULLETIN NO. 43 


Write today to Meehanite Metal 
Corporation, Department 5E, 
714 North Avenue, New Ro- 
chelle, New York. 


MEEHANITE® 
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This huge casing for an 84” volute pump was cast in four sections in high strength (over 50,000 psi) Meehanite metal. 


Pressure tight Meehanite castings are uniformly sound 
and possess high strength values 


Meehanite metals provide designers, 
production men and engineers with 
a group of dependable materials that 
possess the superior combination of 
physical properties required by pres- 
sure tight castings used with water, 
oil, steam, gas and other substances. 


The consistent uniformity of the 
structure of Meehanite metal 
throughout all casting sections in- 
sures excellent performance in serv- 
ice and offers positive freedom from 


leaks, porous zones and structural 
weakness. 


In addition, Meehanite castings pro- 
vide high strength values in the order 
of 55,000 Ibs. psi and have a true 
modulus of elasticity which is im- 
portant in computing bursting stress. 


If you would like to know more 
about the advantages of Meehanite 
metal, write today for your free copy 
of bulletin #43 “Meehanite Castings 
for Pressure Tightness.” 


The uniform solidity and closeness of grain 
through all complex sections are revealed 
in this cross section of a Meehanite hy- 
draulic valve unit. 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL® 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW 


ROCHELLE, 


NEW YORK 
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Cost Less in the Long Run... 


».. because PRATT & WHITNEY KELLER CUTTERS 
produce more accurately machined pieces per tool and 
run longer between grinds. The result is lower tooling 
costs than with other cutting tools which may cost less 
initially, but produce less. Correctly designed, precision 
manufactured from selected steels and inspected to meet 
rigidly high P&W standards, they are quality from start 
to finish! Now produced in both straight and taper shank 
types in a wide range of lengths and diameters. Available 
from stock at the P&W Branch Office near you. 

Write now for complete information. 


Pratt & Whitney Company, Inc., 
11 Charter Oak Boulevard, West Hartford, Conn. 





+ THREAD ROLLING DIES * DUOCCONE DIES © TAPS © THREAD MILLING CUTTERS © REAMERS ... 


PRATT & WHITNEY 
FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS GAGES CUTTING TOOLS 
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Mist Generator Pin-Points 
Coolant to Cutting Area 


Arrow Jet-Mist generator, designed 
for easy assembly to all types of 
machine tools, pin points air-liquid 
coolants or air-oil lubricants directly 
to cutting area. Unit is suited for 
permanent grinding, turning, boring, 
milling, sawing, drilling, tapping and 
other continuous operations. 

Installation uses machine tool 
sump pump with %4-in. NPT air line 
connection for single or multi-jet 
mist spray. Pressure regulators and 
pressurized coolant tanks are avail- 
able for machines without sump or 
sump pump. Bulletin MG-1056. 

Arrow Tools, Inc, 1996 S Kostner Ave, 
Chicago 238, Ill 





Precision Torque Control 
Available for Thor Tools 


Thor Uni-Tork clutch attachment is 
available for company’s air and elec- 
tric screwdrivers and nutsetters. 
Torque adjustment is set on the out- 
side of the attachment, and the 
clutch disengages instantly and com- 
pletely when preset torque is 
reached. Torque setting reportedly 
holds indefinitely, assuring uniform 
tightness. Adjustment ranges from 
10 to 100 in.-lb torque. 

Thor Power Tool Co, Aurora, Ill 
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MEEHANITE METAL CORPORATION, NEW ROCHELLE. NEW YORK 
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Magnifying Inspection Device 
For Parts Up to 3-in. Diameter 





Device known as the Spectifier pro- 
vides a reliable, high-speed method 
of inspecting finish and other details 
on machined parts and similar work. 
Both eyes can be used and inspec- 
tion can be made at all angles. 

Unit needs no focusing devices and 
no holders are required for mate- 
rial being inspected. Uniform light- 
ing is reportedly produced by 25- 
watt lamp. Price is $23.50, boxed, fob. 

Eastern Machine Screw Corp, New 
Haven, Conn 


... because they Run Longer! 


..- PRATT & WHITNEY END MILLS give you the low- 
est tooling cost for every finished workpiece. Correctly 
designed, carefully manufactured from selected steels, 


expertly heat treated, precision ground and rigidly in- 





spected, Pratt & Whitney End Mills have everything it 





sts x 
takes to produce finer finishes in less time and at lower 


Single-Acting Cylinder 


Unit can be used both as a kicker in 





costs. A complete line of types and sizes for every job 


pressroom installations and as a dis- requirement is available from stock at the P&W Branch 
appearing back gage pin facilitating 
loading and unloading of stampings. Office near you. 
Cylinder measures 3% in. plus an ‘ 
stroke in length, 1% in. in dia, and Send now for completely descriptive literature. 


can be actuated by a 30-psi airline. Pratt & Whitney Company, Inc., 
11 Charter Oak Boulevard, West Hartford, Conn. 


Strokes most frequently used are 
2%, 4%, and 6 in. 

Sahlin Engineering Co, PO Box 289, 
Birmingham, Mich 





Shearcut Push Broaches Available 
In Stock Sizes up to 1 in. 


«+» +» MILLING CUTTERS © CUT-OFF BLADES ® END MILLS © KELLER CUTTERS © KELLERFLEX BURS . 


Shearcut dual-purpose push broaches 
are produced as stock items, and can PrR ATT & WY iTNEY 


be used as conventional push broach- | FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS . GAGES + CUTTING TOOLS 









— MACHINE TOOLS .« GAGES + CUTTING TOOLS 





ESPECIALLY DESIGNED 


for sharpening carbide face mill cutters 


jfaslar and better 





BRIEF SPECIFICATIONS 


Grinding wheel spindle range: 
Longitudinal slide movement 
Cross slide movement... 

Cutter spindle range: 

National Standard Spindle End....... 
Cross slide movement 

Vertical slide movement 

Cutter upright swivels 

Grinding wheel spindle drive motor 


VERY important feature you need for low-cost, 
KEARNEY & TRECKER efficient sharpening of carbide and H.S.S. face mill 
cutters are built into these Kearney & Trecker 
heavy-duty precision Cutter Grinders. 
CUTTER GRINDERS Handily located controls simplify operation. 
Graduated dials facilitate setups. Spindle flywheel helps 
maintain 3400 rpm constant speed during grinding. 
handle all types of face mill A jeweled-bearing dial indicator is furnished for 
si checking finished cutter accuracy. 
cutters up to 24" in diameter. Three-inch to 7” dia. face mills attach to style “C” 
” arbors and mount on the cutter spindle head. Cutters 
Accurate to 0.0002 8” to 24” dia. bolt directly to spindle nose. 
For further Kearney & Trecker Cutter Grinder details 
request Bulletin No. G-10A. See your nearest 
representative or write Kearney & Trecker Corp. , 6786 
W. National Ave., Milwaukee, Wis. 


di 


KEARNEY &TRECKER Designers and Builders of Precision and 
[MILWAUKEE 


| ad melolelotifols mm) F-Leotalial-mm Mole) i-me-tlalet-meistcl >: 
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ATLANTA, GA. 
Scott Machine Tool Co. 
411 Williams St., N.W, 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S. Bolden Co., Inc, 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 
7350 West Lawrence Ave. 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


NEW YORK, N. Y. 
Kearney & Trecker Corp. 
409 Grond Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stauss & Haas, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADELPHIA, PENN. 
Machinery Assoc., inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna. 


PITTSBURGH, PENN. 
Kearney & Trecker Corp, 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co. 
2811 N.E. Gilsan St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts, 


or write to 


KEARNEY & TRECKER CORP. 


6786 W. National Ave., 


E 


CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Blvd. 


DAYTON, O. 
The E.A. Kinsey Co, 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave. 


GREENSBORO, N. C, 
Smith-Courtney Co. 
239 S. Davie St. 


HICKORY, N. C. 
Smith-Courtney Co. 
103 3rd Street, S.W. 


HOUSTON, TEX. 
Steel & Machine Tool Sales 
6414 Navigation Bivd. 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO, 
Blackman & Nuetzel 
Machinery Co. 
1103 E. Armour Bivd. 


LOS ANGELES, CALIF. 
Moore Machinery Co. 
3200 S. Garfield Ave. 


MILWAUKEE, WIS. 
Kearney & Trecker Corp. 
6784 W. Notional Ave. 


Milwaukee 14, Wis. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackman & Nvetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 
Sales Serv. Mach. Tool Co. 
2363 University Ave. 


SALT LAKE CITY, UTAH 
Todd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave. 


SEATTLE, WASH. 
Dawson Mach. Co. 
5700 First Ave., S. 


SHREVEPORT, LA. 
Peerless Supply Co., Inc. 
701 Spring St. 


SYRACUSE 1, N. Y. 
Syracuse Supply Co. 
314-332 W. Fayette St. 


TULSA, OKLA. 
White Star Mach. Co. 
104 Boulder Bidg. 
19 West 10th Street 


WICHITA, KAN. 
White Star Mach. Co. 
301 N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Ltd, 
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NEW SHOP EQUIPMENT)! 


es in punch presses, hydraulic press- 
es and lathes. They can also be used 
as rotary broaches in such operations 
as finishing of long holes. 

Tools have mutiple spiral flutes 
and are designed to remove from 
.005 to .015 in. of stock in hole finish- 
ing operations. They are easily re- 
sharpened on standard tool grinder. 

Stock sizes range from ¥% to 1 in. 
in increments of 1/32 in. Semi-fin- 
ished blanks are also available. 

Shearcut Tool Co, 7045 Darby Ave, 
Reseda, Calif 





ELECTRIC-MOTOR CORES are welded | 
on automatic machine which consists | 


| of a standard de welder and sepa- 


rate enclosure that houses torch, in- 
dexing table, and automatic and reg- 
ulatory controls. Six evenly spaced 
linear welds are made. Operator se- 
cures work on index table, and all 


| welding operations are handled auto- 


matically. Operator needs no welding 


| experience — Automatic Methods, Inc, 


802 W Grand St, Elizabeth, NJ 


German Cylindrical Grinder Has 
Six Grinding Speeds 

Cresta Universal Model 508 cylindri- 
cal grinder has a 7%-in. swing and 
is available with either 12 or 20 in. 
between centers. Machine is hydrau- 
lically controlled and permits tool- 
room or production grinding of 


| outside or inside cylindrical diame- 


ters. 

Grinding head is supplied with or 
without swivelling mechanism. With 
the swivels, steep angle tapers can 
be produced by longitudinal grind- 
ing. Speed of the grinding table can 
be regulated over the range of 4 to 
300 ipm. Grinding speeds range from 
125 to 610 rpm. 

Available accessories include dress- 
ing attachments, dial indicator meas- 
uring devices and a micrometer table 
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Mr. Chase, Sales Mgr. 


311 Walnut Street, St. Paul 2, Minn. Phone: CApital 2-4419 
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Please send me your new free Handbook, ‘“Torit’s Guide to 


TORIT MFG. CO., Attn.: 
Modern Dust Collection’. 


COMPANY. 


new free 
handboo 


to answer your dust problems 


Mail coupon for details on lower 
costs, higher worker morale possible 
with Torit Dust Collectors. 


Here are up-to-date facts on industrial 
dust problems. How to solve them effi- 
ciently at low cost with flexible, economical 
Torit Dust Collectors. Details on all Torit 
units, helpful information, charts, appli- 
cations, etc. 28 pages, fully illustrated and 
it’s yours FREE. Write or use coupon 
above for your copy today. 


TORIT MANUFACTURING CO. 


311 Walnut Street, St. Paul 2, Minn. Dept. 406 
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stop. A manually operated machine, 
model 518, available at a lower price, 
has many of the features of the auto- 
matic model. 

Imported by Eric R Bachmann Co, 
Inc, 27-11 41st Ave, Long Island Cty 1, 
NY 


TRUCK BODY PARTS are blanked and 
drawn on 2500-ton-capacity double- 
action mechanical press which stands 
over 38 ft high and has a bed and 
ram measurement of 90 x 208 in. 
Featuring a rapid tool change system, 
the press has a standard speed of 7 
spm—Verson Allisteel Press Co, 1355 
E 93rd St, Chicago 19, Ill 


INDUSTRIAL CLAMPS known as Yates 
clamps, used for dipping, flange work, 
edge work, and bench or wall use, 
come in four types: flat spring-steel 
clamp, 5/32-in. capacity; spring grip 
clamp, 5/16 in.; spring wire clamp 
with cam lever lock, 1% in.; and con- 
veyor clamp with saw-tooth jaws and 
a capacity of %4 in.—Wedgelock Corp, 
Dept 1-R, 5446 Satsuma Ave, North 
Hollywood, Calif 


Cleaning machine, the Super Tum- 
blast airless abrasive-blast cleaning 
machine, for cleaning sand, scale and 
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oxides from metals has an operating 
load capacity of 14 cu ft. Operation 
and construction is similar to 28- 
cu-ft model previously described 
(AM—Jun 4 ’56, p192). 
Wheelabrator Corp, Mishawaka, Ind 


LIQUID METER, designated Repeating 
Auto-Stop, delivers same quantity of 
liquid each time valve is opened, 
shutting off automatically when preset 
quantity is reached. Unit handles many 
types of industrial liquids, is suited 
for batching and blending operations 
where same formula is often repeated, 
and features pushbuttons that enter 
quantity settings on the register. Avail- 
able in 1, 1%, 2 and 3-in. sizes—Nep- 
tune Meter Co, 19 W 50th St, New 
York 20, NY 


TWO MODEL 2200 FEEDERS, mount- 
ed together, combine their delivery 
chutes to feed two different-sized 
parts to an automatic drilling machine. 
Each feeds a stream of oriented parts 
into a chute where they are subdivid- 
ed by shuttle device into two chutes, 
providing four streams—Feedall, Inc, 
Willoughby, Ohio 


Small-diameter die springs, Assort- 
ment No. 40, consist of 40 different 
wire sizes in 8 spring diameters 
ranging from 3/32 to % in. Springs 
are 10 in. long with open ends. 

Producto Machine Co, 990 Housatonic 
Ave, Bridgeport 1, Conn 


A P&W Tracer-Controlled 


MILLER 
FOR EVERY 


KELLER TYPE BG-21 ... a powerful, 
versatile machine in a range of sizes 
from 5’ x 214’ to 10’ x 4’, in 

single and 2-spindle models, 





KELLER TYPE BL. . . a compact, powerful 
Tracer-Controlled Miller for work 
within the range of 36” x 20”. With 
all new Keller features. 

Single and 3-spindle models. 


VELVETRACE® MILLING MACHINE... 
duplicates the finest detail with 

extreme precision. New, non-contacting 
tracer control cannot damage the softest, 
most fragile 3-dimensional models. 


AUTOMATIC DUPLICATION MACHINES ... 
automatically reproduces original 
forging dies and glass or plastic molds 
with remarkable precision and 

detail. Two versions, one for molds, one 
for dies, with 1, 2 or 4 spindles. 
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JIG BORERS . 


To machine the WORLD’S LARGEST 


PHOTO COURTESY OF ALUMINUM COMPANY OF AMERICA 


DIE. 


ALCOA chose the Keller... 


e« « « AUTOMATIC TRACER-CONTROLLED MILLING MACHINE 


Consisting of two halves, each weighing 30 tons, 
this is the world’s largest closed die block. 
Designed to forge aluminum backbones of fuse- 
lage and wing structures for the new multi-jet 
Martin SeaMaster, this giant die was produced 
on a P&W Keller BG-22 at the U.S. Air Force 
Heavy Press Plant operated by Aluminum 
Company of America. 


Chances are that your own workpieces aren’t 
as large as this die, but there is a Pratt & Whitney 
Keller Automatic Tracer-Controlled Miller for 


» ROTARY TABLES ... KELLER MACHINES... 


LATHES . 


every worksize requirement. Every Keller 
Machine offers the same important advantages: 
fast, accurate reproduction of complex 3-dimen- 
sional shapes, extreme versatility and an overall 
ability to produce highest work quality economi- 
cally. These advantages will also make Keller 
your first choice for a wide variety of die, mold 
and other hard-to-handle 2- and 3-dimensional 
milling jobs. Write now for complete information. 


Pratt & Whitney Company, Incorporated, 
11 Charter Oak Boulevard, West Hartford, Conn. 


- VERTICAL GHAPERS ... 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


ed 


GAGES « CUTTING TOOLS 





CUTTER AND RADIUS GRINDERS 


NEW SHOP EQUIPMENT 


Do you need better ways 


to strip paint? 


When tough finishes resist your present stripping meth- 
ods, you may need help on some of these problems: 


How to strip oil-base paints... synthetic 


enamels . . . alkali-resistant plastics .. . CAST-IRON GAS BURNERS are ma- 
resin-base paints ...japans ... wrinkle chined on radial drill, which drills a 
; circular hole pattern on the part. Total 
of 68 holes (34 simultaneously in two 
kyds ... phenolics .. . ureas. passes) are drilled at a 45° angle. Op- 
erator loads part on air-actuated 
How to strip zinc chromate primers with- | clamp on an index table. Drillhead 

| is fed automatically; when drills re- 
tract, operator indexes part to drill 
4 ; other half of circle—Zagar, Inc, Lake- 
How to strip paint from vertical sur- land Blvd, Cleveland 23, Ohio 


faces and undersurfaces where thin- 


finishes ... nitrocellulose lacquers... al- 





out etching aluminum. 


bodied strippers run off without doing 


their work. 
How to strip metal parts that are too 
large to be soaked in tanks. 


How to strip paint, pigment residues, 
phosphate coatings and rust in one 


operation. 





How to strip paint from rejects, conveyor 
chains, racks and hooks in continuous 


operation. 


Oakite has more than a dozen fine stripping materials 
for these and similar jobs. 


HYDRO STEAM CLEANER, Model S- 
FREE For information on problems 1, 2, 3 and 4 ask for a 809, requires only %-in. valved steam 
outlet for power to pick up, mix, heat, 
and deliver cleaning solution in driv- 
ask for “Here’s the best shortcut in the field of organic finish- ing spray at rate of 190 gal per hr. 
ing’. Write to Oakite Pr ‘ts, Inc., 24 Rector St.. N , Unit, operated by one valve, weighs 
syd ~— eee ranean ae Mactor St, Hew York 15 Ib—Clayton Manufacturing Co, El 
6, N.Y. Monte, Calif 


copy of “How to strip paint’, For more on problems 5 and 6 


Steel key stock, cold-finished in 
OAKITE square and rectangular forms, is 
ih electro-galvanized for improved cor- 
7A te, ‘ , rosion resistance and easy handling. 
Layer of plated zinc prevents rust 

and distortion of bars. 
Export Division Cable Address: Oakite De Van Johnson Co, 500 Rathbone 

Technicol Service Representatives in Principal Cities of U.S. and Canada Ave, Aurora, Ill 





American Machinist * March 25, 1957 








ARE AR, 














he 





For quickest service in solenoid valves, 
write for Skinner’s Nationwide Stock List 


The Skinner Nationwide Stock List covers the most uni- 
versally applied Skinner Solenoid Valves for air and hy- 
draulic service. All the valves listed are carried by every 
Skinner Stocking Distributor in the U. S. From his stock, 
your own local distributor can quickly meet your require- 
ments. So for your own convenience, we urge you to write 
for this nationwide stock list of Skinner Solenoid Valves. 


Skinner Stocking Distributors are located in all key indus- 


trial areas. If you have a solenoid valve problem, talk to 
the one nearest you. Tell him your requirements in regard 
to port sizes and locations, voltages, pressures, tempera- 
ture conditions, capacities and mountings. Let him show 
you how easily he can select the valve you need. 


For complete information on Skinner’s line of excep- 
tionally long-life 2-, 3- and 4-way valves, write us or 
contact a Skinner representative. Write Dept. 303. 


Skinner Solenoid Valves are distributed nationally 


VF 


y SKINNE 





ELECTRIC VALVE 
DIVISIO 





NEW BRITAIN 
CONNECTICUT 


| DREIS& XRUMP | 
. : y 


STRAIGHT-SIDE TYPE 


large die area 


capacities up to 400 tons 





This is a typical model of CHICAGO straight-side- 
type presses used for multiple punching, notching, 
and trimming operations. This press with a die area 
of 48 inches by 198 inches has a capacity of 200 tons. 


Complete recommendations for any job on request. 


Press Brakes + Straight-Side-Type Presses + Press Brake Dies 


CHICAGO) 








Hand and Power Bending Brakes + Special Metal-Forming Machines 


DREIS & RRUMP 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 South Loomis Boulevard, Chicago 36, Illinois 
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BARREL PLATING CYLINDER, driven by 
a standard cogged V-belt which elimi- 
nates uses of a series of gears, has no 
moving parts, so that wear and mainte- 
nance are greatly reduced. Barrel is 
designed for total submersion during 
plating process, and is available in 
Plexiglas, Melamine, and Tempron in 
all standard models and sizes. It can 
be interchanged with all present types 
of Mercil equipment — Hanson-Van 
Winkle-Munning Co, Church St, Mat- 


awan, NJ 


Welding electrode, Jetweld LH-70, is 
an iron-powder, low-hydrogen type 
for general purpose welding of all 
steels with high currents and for 
welding crack-sensitive steels and 
steels producing porosity in weld 
metal. Iron powder reportedly re- 
sults in 10 to 30% higher welding 
speeds. Available in sizes from % 
to % in., it is classified as ASW E- 
6016. 

Lincoln Electric Co, Box 3115, Cleve- 
land 17, Ohio 


Zinc phosphating compound, Crys- 
Coat LT, for use at low temperatures 
in spray washing machines, converts 
the surface layer of steel into a zinc 
phosphate coating weighing from 150 
to 300 mg per sq ft. Designed for ap- 
plication in 5-stage washing ma- 
chines, compound is effective at tem- 
peratures between 120 and 140 F, 
and presents a minimum of sludging 
difficulties. 

Oakite Products, Inc, 124 Rector St, 
New York 6, NY 


Detachable abrasive tank that mini- 
mizes machine maintenance and 
abrasive refill time is now standard 
equipment on the Gyro-Matic 21 au- 
tomatic lapping machine. 

Spitfire Tool Co, 2931 N Pulaski Rd, 
Chicago 41, Ill 
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—he helped make it possible 


Mr. V.N. Agather, Vice President of Production at 
La Consolidada, S. A., Mexico, Manufacturers of 
Malla-Lac—Concrete Reinforcing Wire Mesh. 


Not only are Mexican swimming pools made with 
La Consolidada concrete reinforcing wire mesh, but 
office buildings, commercial structures and private 
homes as well. Critical shortages of lumber and fab- 
ricated structural members in Mexico force the ex- 
tensive use of reinforced concrete construction. 
As the leading Mexican manufacturer of steel wire 
and wire products, industrial fasteners and merchant 
bar products, it was natural for La Consolidada to 


T+ 


AKYy. 


with Sciaky Resistance Welding Techniques 


become the first to introduce resistance welded wire 
mesh for concrete reinforcing. 

In their need for a production process that would 
satisfy their particular complex requirements, La 
Consolidada turned to Sciaky Resistance Welding 
Techniques exclusively. Because Sciaky Resistance 
Welding Techniques are designed to put the profits 
back into manufacturing! Turn the page for more 
information on how La Consolidada does it. 


There are Sciaky plants in Chicago, Paris and London, as well as an Application Research Center in Los Angeles, California 




















<a Sciaky Type MGT 12 Patented Three- 
Phase 900 KVA Mesh Welder 


at La Consolidada, Mexico. 


La Consolidada Offers 32% Savings in Steel to Building Construction 


with Concrete Reinforced Wire Mesh 


Sciaky Resistance Welding Techniques used exclusively 
to introduce concrete reinforcing wire mesh to Mexico 


La Consolidada’s wire mesh, called Malla-Lac, has received 
immediate, overwhelming acceptance and future production 
is already sold out. Much of this success is due to production 
methods and Sciaky equipment tailored to specific needs: 

1. Versatility to provide range of mesh and wire sizes. 

. Capacity to match needs. 

. Simplicity of operation and maintenance. 

. Dependability in heavy duty operation. 

. Lowest cost to put equipment in production. 
. Ability to get service in Mexico. 

Sciaky resistance welding techniques and equipment satis- 
fy all of these requirements. It enables La Consolidada to sell 
Malla-Lac at a price competitive to reinforcing bar. It en- 
ables La Consolidada to produce a product of the quality 
necessary to building construction. 

If you fasten metal products together to fabricate your 
products, take advantage of Sciaky Resistance Welding tech- 
niques—like La Consolidada does! 

Further data is giv en in the publication “Resistance Weld- 
ing At Work”, Vol. 5, No. 2. Write for your copy. 


‘>? # , a 
, oF mA ” BR. 


“vee Lad? POW ated 


La Consolidada Concrete Reinforcing Wire Mesh 
As Used In Construction of Swimming Pool. 


Sciaky Bros., inc., 4930 West 67th Street, Chicago 38, Ill., POrtsmouth 7-5600 
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NEW SHOP EQUIPMENT 


Plastic laminate, Textolite 11572, is 
a paper-base laminate recommended 
for electronic applications using high 
voltage at radio frequencies. It with- 
stands exposure to common degreas 
ing solvents, and has cold fabricating 
quality that eliminates dimensional 
changes resulting from combination 
of heat and punching stresses. It 
punches cleanly in thicknesses up to 
¥ in, 

General Electric Co, Laminated Prod- 
ucts Dept, Section PRL-2, Coshocton, 
Ohio 


Spherical roller bearings, SKF Type 
C, have been redesigned to pro- 
vide 25 to 50% increased capacity, 
size for size, and up to 3% times 
more service life. Available in bear- 
ings of 140-mm (5.5118-in.) OD and 
larger, devices have improved lubri- 
cation method which offers center 
instead of side lubrication. 

SKF Industries, Inc, Front St & Erie 
Ave, Philadelphia 82, Penna 


German Automatic Cutoff Saw 
Cuts at Speeds Up to 1650 fpm 


Model KS 60 automatic circular cut- 
off saw, manufactured by Gutberlett 
in West Germany, has saw blades of 
83%4- or 10%-in. dia, and is capable of 
cutting solid material up to 2%s-in. 
dia and tubing up to 3%-in. dia. 
Machine has max automatic cutoff 
length of 15% in. 

Chucking of material, feed of bar, 
and feed of saw blade are hydrauli- 
cally controlled; saw-blade feed is 
sensitive to cutting pressure and is 
automatically adjusted resulting in 
long blade life. Gear changes per- 
mit choice of speed in 3 ranges 
from 39 to 1650 fpm. Quick change- 
over from automatic to single-cut op- 
eration is provided. 

Imported by Eric R Bachmann Co, 
Inc, 27-11 41st Ave, Long Island City 1, 
NY 


Molybdenum Disulfide Compounds 


Molyglyde 256-V incorporates moly 
in a volatile base. Applied in the 
same manner as a light viscosity lu- 
bricant, compound is conveyed to 
points to be protected; it then vol- 
atizes, leaving the moly to function 
as a dry lubricant. 

Molyglyde 156-P is a multi-duty 
lubricant designed for general use 
where heat above 300 F is not a 
factor. 

Vanguard Solid Lubricants, Inc, 57 
E 78rd St, New York 21, NY 
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Shaped Section 
Master Link 


Holds its form 
under loads up 
to 18% greater. 
























New X-weld Chain and New Master 


* 
Accoloy X-Weld 
125 Chain 


Welds as strong 
or stronger than 
alloy material. 
Welded area 
2% times conven- 
tional size area. 


*Pat. No. 2763768 





Link give added strength, safety! 


e The best has been made even better! acco 
Registered Sling Chains, recognized everywhere 
as the finest sling chains on the market, have now 
been made still stronger and safer by incorporat- 
ing ACCO’s great new Accoloy X-weld 125 chain 
and Acco’s new Shaped Section Master Link. 

The Accoloy X-weld 125 chain is non-kinking. 
Each link has an oversize welded area with welds 
of full alloy strength. This means extra rugged- 
ness and longer service life. Chain is identified at 
5-foot intervals by tape markers reading “‘acco 
X-Weld Pat. No. 2763768.’’ The new Shaped 








WHAT 


“ACCO REGISTERED” 


MEANS 


1 The best material 
2 Unit safety factor (on bodies, 
rings, links, hooks) 
3 Proof test of complete sling 
to twice the working 
load limit 
4 Actual field service test 
of each design 
5 Metal identification ring 
on each sling 
6 Signed Registry Certificate 
with each sling 





Section Master Link weighs no more, but it with- 
stands deformation under loads up to 18% 
greater than a conventional round section can. : 
Next time you buy sling chains, get acco <@ 
Registered Sling Chains—they are better than 
ever! For full details, call your acco Registered 
Distributor—or write our nearest District Office. 


co American Chain Division 
AMERICAN CHAIN & CABLE 








York, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Pittsburgh, 
Portland, Ore., San Francisco, Bridgeport, Conn, 





























/ 117 MICROHONES 


Laminated Steel Rotors 


The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 





















CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 


— 
i 
matic Microsize, Microdial and two 


station rotary indexing fixture. Hole  Rofors (from 2% to 4 inches long) are all 
Tolerances: Diameter .0002 inch, Microhoned on the same machine by changing 
straightness and roundness .0001 inch. adaptor in fixture and resetting stroke length. 




















Learn why Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 






([] Please have a Micromatic Field Engineer call. 
[_] Please send Micromatic literature and case histories. 
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Spark proofing kit, for use on gaso- 
line engines in industrial trucks that 
are operated in areas where semi- 
hazardous fumes or element; are 
present, is factory installed and con- 
sists of totally enclosed and shielded 
distributor, shielded ignition coil, 
and cables for all high voltage ig- 
nition wires. Kit is available on full 
line of company’s industrial trucks. 

Lamson Mobilift Corp, Box 511, Syra- 
cuse 1, NY 


Flush pin gages for inspection and 
production are available in Royal 
Flush line in four sizes—.1875, .2500, 
.3750, .5000 in. dia. Barrel dia ranges 
from % to 1% in. and lengths from 
1% to 1% in. Combinations such as 
countersink gages, double-step pin 
gages are also available. 

Foster & Allen, Inc, 628 South Ave. 
Garwood, NJ 


Corrosion preventative, Profilm, is a 
silicate modified coating having ap- 
pearance of paint. It is designed for 
use where corrosive elements such 
as acids, alkalies, moisture or salt 
are a source of coating failure. Ap- 
plied by spray method, material ad- 
heres to metals, masonry, wood and 
most other surfaces. Available in 
colors and in both baking and air- 
dry grades. 

Allied Porcenell, Inc, 851 S Market 
St, Waukegan, Ill 


Adjustable hole gage, called Holo- 
just, checks bore dia, as well as 
out-of-roundness and bell-mouth. Ad- 
justable screws at either end of 
aluminum handle are set to any lim- 
its by micrometer or gage blocks; 
Go end is colored green, No-Go end 
is colored red. Complete set of 5 
gages covers range from 7/16 to 
2 5/16 in., and costs $39.50, complete 
with case. 

George Scherr Co, Inc, 200 Lafayette 
St, New York 12, NY 


Dual agitator tank attachment for 
Model 24 Lapmaster lapping ma- 
chine permits both coarse and fine 
lapping. Attachment utilizes coarse 
abrasive in one tank and fine abra- 
sive in the other. Where lapping tol- 
erances are not critical, it is unneces- 
sary to change laps and conditioning 
rings when switching from one tank 
to the other; a second lap and set of 
conditioning rings is required for 
fine lapping. 

Crane Packing Co, Dept AMN, 6400 
Oakton St, Morton Grove, Ill 
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High voltage starter, Type ZHA 
(2200-4800 volts) is self-contained, 
complete with control transformer 
supplying low voltage for pushbut- 
ton circuits. It is furnished in three 
interrupting ratings for squirrel 
cage, synchronous and wound-rotor 
motors. Starters are only 30 in. deep 
and may be mounted directly against 
wall, or in double rows, back-to- 
back Bulletin 8130-F. 

Electric Controller &4 Mfg Co, Diw of 
Square D Co, Cleveland 28, Ohio 


Carbide-tipped saw blades featuring 
new Penta-Cut teeth are designed 
for cutting non-ferrous metals. Car- 
bide tips are of alternate design to 
provide a group of five cutting edges 
in every set of two teeth. Male 
tooth in set has slightly wider kerf 
(.007 in.) to provide planing action 
as saw cuts. Blades are easily sharp- 
ened, and are available in 12, 16, 18 
and 20-in. dia. 

Victory Carbide Saw & Tool Co, 3856 N 
Ashland Ave, Chicago 13, Iil 


Drill folder listing Super Cobalt 
Drills is offered free and lists com- 
plete line of tools. Sizes are in frac- 
tional, wire gage and letter size 
drills including straight and taper 
shank models. Bonding bits are also 
listed. 

Chicago-Latrobe, 411 W Ontario St, 
Chicago 10, Ill 


Cushion c.amps, TA1500 Series made 
of stainless steel, withstand temper- 
atures up to 1500 F. Available in size 
range from % to 3 in. ID, units are 
interchangeable with any standard 
AN, MS, or commercial cushioned 
loop clamps. 

TA Mfg Corp, 4607 Alger St, Los An- 
geles 39, Calif 


Single-pass Acme taps are now avail- 
able in a range of sizes from % to 
2% in. They feature a built-in lead- 
screw thread which eliminates need 
for external leadscrew and permits 
complete Acme tapping with one tap 
and in one operation. 

Horspool & Romine Mfg Co, Inc, 
5850 Marshall St, Oakland 8, Calif 


Soluble oil mixer consists of a non- 
corrosive brass mixing head that has 


an intake for water, intake for oil, 
mixing chamber, and dispensing out- 
let from which a uniform emulsion 
is automatically expelled. 

Force-Flo, Inc, PO Box 2442, East 
Cleveland 12, Ohio 
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For electrical 
ciency, assembled motors must have a 
uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surface is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of 
straight shaft holes. 
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MICROHONING 


Laminated Rotors 
Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special “electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 





change in hole location. 


The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 


and mechanical effi- 


round, 


Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran high. 
Microhoning greatly reduced the 
amount of dynamic balancing correc- 
tion required. 


The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
available at your request. 


“Progress in Precision”... 


[] Please send me 
showing on. 


“Progress in Precision” 





in time for 



























































































































































































































































(date). 





([] Please have a Micromatic Field Engineer call. 
(CJ Please send Microhoning literature and case histories. 


NAME___ 
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This NEW development—unsur- 
passed for speed, convenience of 
tooling and precise finish—in- 
volves no retooling problem even 
for short runs. It assures greater 
production at lower cost on all 
classes of work. 


The unique “1-2-3” feature, 
exclusive with Goss & De 
Leeuw, provides the means for 
performing one to three right 
or left hand single or double 
threading operations simul- 
taneously or in sequence, 
without changing set up. 


’ Here’s an ideal machine tool 
for small lot requirements be- 
cause of quick, easy changeover. 
Any class of chuck work can be 
handled economically in any 


quantity. 








SEND 
FOR 


machine. 


on 


ONLY 
GOSS and DELEEUW 


AUTOMATIC CHUCKERS 
offer the 1-2-3 feature 








etailed information on this new 


your work In order to give you time 
and cost estimates for handling it 
the “1-2-3 Goss & De Leeuw. 

























The examples of work shown here 
are typical of the wider variety of parts 
being produced on these new machines. 







Let us have samples of 












NEW SHOP EQUIPMENT 


Nylon-tubing tools, one a tube cutter 
and the other a flaring tool, have 
been developed. No. 300-FP flaring 
tool makes 45° flares on six sizes of 
nylon tubing between 3/16 and %- 
in. OD. No. 227-FP tube cutter will 
cut nylon or similar tubing from %& 
to 34-in. OD. Cutter should not be 
used with metal tubing. 

Imperial Brass Mfg Co, 1200 W Har- 
Tl 


rison St, Chicago 7, 








Indicating paint, Tempa-Dot, has 
been developed for application to 
heat treated parts that have been 
plated, pickled or phosphate treated, 
to show that part has been relieved 
of hydrogen embrittlement. It is red 
before baking and changes color 
after proper bake. It will reportedly 
detect a deviation of + 25 F. Avail- 
able in handy applicator tube. 
EverLube Corp, 6940 Farmdale Ave, 
N Hollywood, Calif 








Adjustable numbering device for 
permanently marking serial numbers 
on all metals is hand operated, uses 
electro-chemical etching process, and 
features company’s power unit as 
power source. Device has four or 
more plastic numbering wheels set 
in the stainless-steel frame. Numer- 
als and letters may be %4-in. square 
smaller. 

Electromark Corp, 2093 E 19th St, 
Cleveland 15, Ohio 


or 


Six-power magnifier, designated 
Magnaglass, consists of a 6-power 
lens 1 1/16 in. in dia mounted in a 
transparent plastic housing. Housing 
contains permanent magnets which 
allow magnifier to be attached to 
any ferrous metal gage or rule for 
magnifying fine calibrations. Price, 
including case, is $3.00. 

Magnaglass Mfg Co, Inc, Fredonia, 
NY 


Coolant called Tooleze 1234 is said 
to possess wetting properties that 
provide max cooling efficiency and 
permit fast, heavy cuts. Water-sol- 
uble compound prevents welding of 
chips to cutting tool, also acts as an 
effective rust preventive. 

International Chemical Co, Dept 275, 
2628 N Mascher St, Philadelphia 33, 
Penna 







Vinyl-coated metal called Texkote is 
available in 18- through 30-gage 
thicknesses in aluminum or steel. An 
adhesive is applied to metal and 
heated to high temperature; after 
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NEW 


DRUNKEN 
THREAD 
CHECKER 


Now, with the PMCo Drunken Thread Checker, it is 
possible to accurately check another element— 
“drunken threads.” This new instrument, developed 
after many years of study, is manufactured of the 
finest materials, by a team of expert craftsmen. It 
simplifies accurate reading of helix deviation. 


The PMCo Drunken Thread Checker has a capacity 
up to 3%” diameter. Maximum measuring distance 
between centers is 55”. It is furnished complete with 
three sets of carbide contact points covering pitches 
ranging from 4 through 80, 


THE PIPE MACHINERY Co. 


29100 Lakeland Bivd. e Wickliffe, Ohio 


Today Get the Pipe Machinery Co. “Drunken Thread Checker” Pamphlet *1. Fill in this coupon, 
Name j 


Company Title 
City Zone ___.__ State 























American Machinist * March 25, 1957 





HILL ACME 


VERTICAL SURFACE GRINDERS 
“Hill” Open Side Vertical Spindle Hydraulic Surface 
Grinders are designed for rapid stock removal and ac- 
curate grinding of flat surfaces. Furnished in table 
widths of 18”, 24” and 30”; table lengths 60” to 240”. 



















SHEAR KNIVES 

“CLEVELAND” Knives and Shear Blades, 
Solid and laid steel shear blades; rotary 
slitting and side trimming knives; metal 
cutting machine knives. 















HORIZONTAL SURFACE GRINDERS 

“Hill” Open Side Horizontal Spindle Hydraulic Surface 

Grinders for accurate grinding of flats, angles, irregular 

and special shaped surfaces, Furnished in table widths 

from 18” up to 36”; table lengths 60” to 240”, 
ABRASIVE BELT GRINDING 
& POLISHING MACHINE 

(Pinch Roll Type) 

For pre-finishing, conditioning 
and polishing sheets, plates, 
strips or blanked-out shapes 
in flat form. Used as single 
units or in multiple units for 
progressive line polishing. 


a he , 
#, fs we a ws : F 3 
, ee = 
Ser 
. SE ABRASIVE BELT POLISHING MACHINE 


“ (Hydraulic Table Type) 


For flat polishing of sheets and plates of ferrous 
and non-ferrous metals. Made in a variety of 
table widths and lengths with fully hydraulic re- 
ciprocating table. E 
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The basic HILL two-roll vertical head 
with endless abrasive belt. Used in both the Pinch- 
Roll and the Hydraulic Table types. 





S 
O%“s, : 
Ry NX 
INDUSTRY 
BAR-BILLET SHEARS 


Modern, efficient design. 
Made in 3” to 61/2" sizes. 
Choice of hand, semi- 
automatic or fully auto- 
matic feed. Assures 
clean, square cuts with 
low maintenance. 


ALLIGATOR 
SHEARS 
“CANTON” Alligator 
Shears are the most 
rugged, powerful 
and trouble free 
shears ever built for 
processing scrap. ; . 
Modern design has TAPPING MACHINES 
produced a stronger “ACME” model XC-W six spindle Coupling 
shear, with fewer ~ Tapper. Built in 1 capacity and larger, in 
parts, and positive . 3 a 6 or 8 spindle. Can be adapted as a nut tapper. 
lubrication. Made in 
a full range of sizes to 
meet every condition. 
FORGING MACHINES 
“ACME” XN Forging Machines produce accurate, 
quality forgings for long uninterrupted periods. 
Massive construction and simplicity of operation 
insure years of trouble-free service. Built in 7 sizes 
from 11% to 5 inches. Also built as rivet or Ball 
machines. 


PS Ca 





THREADING MACHINES 

“ACME” HA Single and Double Spindle 
Threading Machines are equipped with 
tangent or hob type die head which assures 
economical, accurate, high speed produc- 
tion. Furnished in sizes from 1” to 2/2” 
capacity. 
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This space free for 
' other controls when 
\ Push-Lite is used. 
ss 






















AND REDUCES 


NEW PUSH-LITE* 
SAVES HALF 
THE SPACE 








COST 


Using both a pushbutton and indicating 
light on one operation will soon be old- 
fashioned. In fact, it’s a waste of money 
and space because one new Push-Lite 
unit will do both jobs. 

The new unique Push-Lite with its 
button-shaped plastic lens combines the 
functions of both a pushbutton and 
indicating light. One push transmits the 
appropriate signal and, at the same time, 
energizes the indicating lamp. 

Push-Lites are liquid-tight as are other 
operators and lights in the Westinghouse 
Oil-Tite* pushbutton line. Precision- 
machined fits and neoprene seals will not 
allow liquids to reach electrical parts. 

For more information about Oil-Tite 
pushbuttons ask for the new booklet 
(B-7022) or the 72-page Pushbutton Guide 
(B-6749), a catalog of all Westinghouse 
pushbuttons. Write to Westinghouse 
Electric Corporation, P. 0. Box 868, 
Pittsburgh 30, Penna. or call your local 


*Trademark 


Westinghouse distributor. J-30253 


you CAN BE SURE...1F ITS 


Westinghouse 
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cooling, liquid viny] is applied; mate- 
rial is reheated and embossed. Mate- 
rial is available in a variety of colors 
and textures, and can be deep drawn, 
stamped and roll-formed without 
damage. 

Sun Steel Co, 1702 W 74th St, Chicago 
36, Ill. 






Solid carbide routers are designed 
for use on abrasive materials such as 
plastics, die castings, copper, fibre, 
wood and rubber. Full range of 
standard sizes is available in all 
series such as single straight flute, 
single r-h spiral, single 1-h spiral, 
two flute straight, two flute l-h spiral 
and three flute l-h spiral. 
Atrazx Co, Newington, Conn 


Epoxy hardener, Sonite No. 21, is an 
acid anhydride curing agent that re- 
portedly gives epoxies improved heat 
distortion temperatures, physical 
and electrical properties. Material 
comes in powdered form in pint, 
quart and gallon containers. 

Smooth-On Mfg Co, 572 Communipaw 
Ave, Jersey City 4, NJ 






Clutch with oversize, sliding-key- 
type clutch dog encased by steel col- 
lar which removes driving load from 
crankshaft keyway is now standard 
equipment on 2-ton Benchmaster 
punch presses. This clutch is already 
used on company’s 5- and 8-ton 
models. 

Benchmaster Mfg Co, 18385 W Rose- 
crans, Gardena, Calif 





Drills in Hi-Brinell line are now of- 
fered in an extended range of stand- 
ard stock sizes from 1/16 to % in. 
in diameter. Suitable for drilling 
hardened ferrous materials, tools up 
to %-in. dia have a solid carbide in- 
sert brazed into a tool-steel shank. 
Sizes from 3/16 to % in. are equipped 
with a carbide tip brazed into a tool- 
stee] shank with a straight flute. 
Ace Drill Corp, Adrian, Mich 


Insulation coating called No-Short 
is resistant to all acids and unaffected 
by heat up to 550 F. Used primarily 
on electrodes, holders, and seam- 
welding wheels, material is a factor 
in reducing shorts in resistance weld- 
ing and for other electrical insula- 
tion where good bonding and wear- 
ing characteristics are needed. Coat- 
ing can be painted on. 

Lovell Chemical Co. Watertown 72, 
Mass 









































Sterling's ‘sixth element” grinding wheels 
offer new standards of job-tailored quality 


Photo, Courtesy Micro Precision Gear & Machine Corporation 


OMETHING NEW has been added to the 
ana grinding wheel elements—grain, 
size, grade, structure and bond. In making 
its specifications, Sterling considers a sixth 
element—the human element—to create an 
abrasive unit closely tailored to the demands 
of each individual job. 


The sixth element concerns the operator, what 
he likes in a grinding wheel, what he expects 
it to accomplish, his work habits, his unusual 
preferences, and all the many other personal 
factors that come into being when he works 
at his machine. 


It is this close attention to the sixth element 
that gets more production out of the wheel, 
sets new standards of economy, and reduces 
job-fatigue. Creating specifications that are 
slanted to the operator’s likes and dislikes is 
a special ability that Sterling abrasive engi- 
neers will gladly apply to your grinding prob- 
lem. Write us or your nearest Sterling 
distributor. 


Sterling’s small internal grinding wheels 
carry with them the same assurance of 
economical performance and quality as 
the largest ‘Wheel of Industry.” Use them 
with confidence in superior results. 


“Wheels of Industry’’—Vitrified and Resinoid— 
provide the most economical and efficient method 


of metal removal, 


GRINDING “a. WHEELS 


STERLING GRINDING WHEEL CO., TIFFIN, OHIO—SUBSIDIARY OF ABRASIVE AND METAL PRODUCTS COMPANY 


STERLING (3: 








IMMERSED TYPE 


Available in 1/10 to 5 HP in | 
either long or short models with | 
separate tank units if desired. 


Model 
6-P3 






There's a 
Ruthman 


GUSHER 


Coolant Pump 
to fit every 
requirement 









CONNECTED TYPE 


Available in V4 to 5 HP. 
Easy to install—provides 
long trouble-free opera- 
tion. ‘s 





















(Internal 
Discharge) 


Available in 1/10 
to 5 HP long or 
short models. Can 
be easily and 


quickly installed in- 
most convenient 


place. 
Model 
11027 









Available in 1/10 to 5 
HP, Jong or short models. 
Simple, sturdy design 
with fewer parts to wear. 


Model 
11022 














Write For Catalog 


1818 Reading Road Cincinnati, Ohio 





FASTER MACHINE LOADING? 
MILOMATIC IS ON THE BALL! 


In the time it takes a 1” steel ball to drop 6 inches, MilOmatic air powered hy- 
draulic vises close automatically! This split second automatic clamping action is 
the perfect way to cut costs and increase production on high speed operations, in 
which efficiency d ds on fast loading and unloading. You can use MilOmatics on 
any machine in your plant, as an automatic production fixture, and you can adapt 
them to any work piece with low cost jaw inserts. Get on the ball! Get the facts 
about MilOmatic today! 


Attach this ad to your letterhead for free demonstration or new free catalog! 


WILTON TOOL MFG. CO., INC. 


SCHILLER PARK, ILLINOIS 
Sold By Leading Distributors The World Over 
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TROUBLE BOARD 


What’s the best way to give the 
breeze to a complaining worker who’s 
been stung buying something listed 
for sale on the department bulletin 
board? Should the company super- 
vise notices put up on the board? 


The practice of permitting workers 
to communicate with each other on 
the “for sale or exchange board” is a 
courtesy graciously granted by some 
employers. It is also found that 
many super-markets have the same 
idea for the courtesy and conveni- 
ence of their customers. 

So long as what is advertised on 
the board is within the bounds of 
legality and decency it is entirely 
outside of the company’s jurisdiction 
—assuming, of course, that it isn’t an 
excuse for a worker to kill unneces- 
sary time. I would put up a notice, 
however, that the board was insti- 
tuted as a convenience to the work- 
ers and that its abuse, such as 
spending too much company time 
thereby, would result in its removal. 

Now let’s confine our thoughts to 
the sucker who was baited and 
hooked into buying a no-good auto- 
mobile. Why Al should allow him- 
self to be upset by an individual 
who from all appearances seems to 
be a poor sport, I cannot understand. 
Anybody who is foolish enough to 
pay for a car without first ascer- 
taining its true condition deserves to 
get what is coming to him. I have a 
great aversion to a poor sport and 
in particular anyone who enters into 
a bargain and then proceeds to 





the wife 


“It's just for carrying my lunch... . 
thinks it makes me look like a businessman.” 
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How much profit is machined 


out of your product? 








WW renever your product is fin- 


ished one micro-inch more than speci- 
fied, profit is actually machined away. 
In the past, this waste was due to the 
machinist’s inability to accurately 
judge how far he had progressed in his 
surface finishing operations. 


This situation need not exist today. 
Brush has developed a remarkable new 
tool, the Brush SURFINDICATOR*, 
that can be used by anyone to ac- 
curately measure surface finish on 
metal, paper, wood, plastic—any 
material. 


The Brush 
SURFINIDCATOR 
provides a fast, 
precision means for 
checking surface 
finish right at the 
machine. Fully 
portable . . . no 
special training 
required. 





*weeeeeeeeeeeeeeeeeeeeee 


BRUSH ELECTRONICS 


3505 Perkins Avenue, Cleveland 14, Ohio 
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Here's how profit 
can be protected 


The SURFINDICATOR measures 
surface finish to within one micro-inch 
providing a direct reading in accord- 
ance with new industrial and military 
standards. A hand-held stylus is sim- 
ply stroked over the surface to be 
measured and the reading taken—no 
special training is required. The entire 
SURFINDICATOR is completely 
portable and permits the machine 
operator to finish a surface to exact 
specifications—no more, no less—no 
wasted machine time, no rejects. 





And, to permit accurate re-calibra- 
tion in the field, precision reference 
specimens are supplied with every.in- 
strument. These specimens, exclusive 
with Brush, are the ASA approved 
precision reference standards for sur- 
face finish measurement. 


SURFINDICATOR 

booklet contains new ASA 

tandards and plete details on 

cost-saving finish measurement ..New Surface 
Finish Control Efficiency Study can be made on 
your production line. 





The complete story on how the SURF- 
INDICATOR prevents overfinishing, 
protects your profits, can be obtained on 
request. A Surface Finish Control 
Efficiency Study form is also available 
to aid in evaluating finishing cost effi- 
ciency in your plant. Write for both the 
SURFINDICATOR booklet and the 
Efficiency Study form today. *T. M. 
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whine when he sees that he got the 

| short end. 

| So far as the annoying insect, who 
persistently becomes a pain in the 
neck to Al with his complaints of 
being gypped is concerned, I would 
join with Ed in recommending that 
he be subjected to a few whiffs of 

| DDT in the form of a good kick in 

| the seat of his trousers and sent 

| 


THIS 
MINSTER 


; No. 4 PRESS \ 
1 IS INSTALLED 


VINYL} 
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down to Personnel. 

What I wonder is why in heaven’s 
name a foreman—one who is sup- 
posed to possess the qualifications of 
a good executive—should be so in- 
decisive as to solicit another’s views 
on what he should do to combat the 
thing which gets him on edge. It 
may be that this particular pest saw 
Al push someone off a high bridge 
and the foreman desires to keep in 
the man’s good graces. How true to 
the nature of a Hank to be expect- 
ing the company to look out for his 
interest after he has gotten himself 
in a hole. Hank, the spineless 
jellyfish, is one of a legion who 
looks to his employer to save his 
neck after he himself has put the 
noose around it. 

The more a foreman tolerates 
these complaining individuals the 
greater will be the annoyances dart- 
ing in his direction. Don’t keep tak- 


f ing it on the chin, Al, or you won’t 
THE VINYL MOUNT retain that industrial know-how — 





ya +/F+ 4 


THE MOUNT 
THAT H @] LDS This impact machine 


installed on 8 mounts 
442” x 442” to pro- 
vide double thick- 
e ness under each foot. 


{je 





ML 
g!: 2 f} (! that dampens vibration, effectiveness in — ne — 
( p ohn Homewoo 
y gives you these advantages “ef Laguna Beach, Calif 


1, VINYL CONSTRUCTION is impervious to oil, water, 
alkali and weak acids. 2. EASY TO CUT with a power 
saw. 3. PERMANENT MACHINE ALIGNMENT. 


An employee listed his car for sale 
on the shop bulletin board. Another 


4. PRECISION SHIMMING is easy. 5. REUSABLE | employee bought the car and found 

when relocating machines. 6. NO “WALKING”, an- | 3 was a lemon. He is griped, and 
a 5 gives the foreman a hard time. 

chored by friction without bolts or cement. 7. REDUCES In every shop we find an employee 


who holds the foreman personally 
responsible for everything that hap- 
(Continued on page 240) 


VIBRATION up to 85% due to patented construction. 


@® Return coupon today to prove this in your own plant. 








[ Precision grinders, lathes, planers, etc. 
installed on AIR-LOC maintain level and 
operate at peak efficiency because trans- 





















Free Booklet mitted vibration is reduced as much oa 
and Samples. as 85%. 
Return Coupon 

[| Today. a cm gee eer ee eee Ait se) 


AIR-LOC DIVISION 
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, ins — ve | “Now there’s a guy that’s going to be ground- 
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add Bearings, INC. engineering service 
to a good idea...get a better product! 


A prominent manufacturer of electrical motors uses 110 
of these flyer assembly spindles to wrap insulating wire. 
They worked fine much better than old type spindles 
but the life of the bearings averaged only one to two 
weeks per unit. This caused serious delays in production 


and an excessive bearing replacement cost. 


Bearings, Inc. engineers were given the problem. All 
spindles were shipped to our complete Spindle Repair 
Department in Cleveland. The housings and shafts were 
reworked to accommodate a machine tool precision bear- 
ing with proper clearances and preloads to meet the most 


rigorous service demands. 


Within a short time these spindles were back in service, 
operating at higher speeds than had been possible before. 
They wind evenly with uniform tension, wire breakage 
is eliminated and the bearings are giving exceptional 


service life. 
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Do you have a bearing problem? Want replacement bear- 
ings in a hurry? Ask our branch nearest you for any 
service involving bearings — they're ready NOW to 


help you! 


Rendering bearing service in the territories 


adjacent to our branches, listed below. 


BEARINGS, INC. 


OHIO: Akron Canton @ Cincinnati e Cleveland ¢ Columbus @ Dayton @ Elyria 
e Hamilton e Lima e Mansfield e Toledo e Youngstown @ Zanesville 
INDIANA: Ft. Wayne @ Indianapolis e Muncie @ Terre Haute 

PENNSYLVANIA: Erie « Johnstown e Philadelphia @ Pittsburgh @ York 
WEST VIRGINIA: Charleston @ Huntington « Wheeling 
NEW JERSEY: Camden e MARYLAND: Baltimore 
DELAWARE: Wilmington @ 
Subsidiaries: Balanrol Corp. e Buffalo, N.Y.© 
Kentucky Ball and Roller Bearing Co. ¢ Louisville, Ky. 








GRINNELL CORPORATION 


IN ITS MANUFACTURE OF PIPE NIPPLES 








Bardons & Oliver Cutting-Off Lathes are available in 
eight sizes ranging from 2” dia. capacity to 16”, and are 


built as Automatic, Semi-Automatic or Hand Operated. 





BARDONS © OLIVER. Inc. 


1134 WEST 9TH STREET ° CLEVELAND 13, OHIO 
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"MANUFACTURERS OF A COMPLETE LINE OF TURRET LATHES AND 
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pens in the shop. The foreman gets 
fed up with the constant complain- 
ing of this worker, and considers 
laying him off. 


the best way to cut many materials 
the only way to cut some 


Abrasive Cutting 


u 


Campbell Cut-Off Machines 


* Cutting 20-foot tubes of stainless steel 


into 1” to 17” lengths 








How to get expert advice 
on your 
cutting problems 


® CAMPBELL Engineering Service 
costs you nothing—can save you 
much. Does your metal cutting 
problem involve cutting of alloy 
or high carbon steel? Our Field 
Engineers are abrasive cutting 
specialists. They can help you 
arrive at just the right combina- 
tion of a CAMPBELL Cut-Off Ma- 
chine and ALLISON Cutting 
Wheel that will improve 

your operation and save 

you money. 





co 





Slice $32,000 a year 
from 
tube cutting costs 


* Because CAMPBELL Abrasive 
Cut-Off Machines not only 
cut stainless steel tubes twice 
as fast as former methods— 
but the clean cut saves a de- 
burring process—Ryan Aero- 
nautical Company saved 
$32,000 the first year of its 
operation. 

Ryan uses thousands of 
pieces of this stainless steel 
tubing each month in ball-and- 
socket joints, nipples and 
sleeves of exhaust systems. 
They must be precision-cut 
from 20-foot pipe in lengths 
from 1 to 17 inches. 

The smooth-finish cut of the 
CAMPBELL Oscillating Wet 
Abrasive Cut-Off Machine is 
extremely accurate — with 
no hard spots, no change in 
metallurgical characteristics. 
It results from the WET cut 
with abundant coolant sup- 
plied just where it will do the 
most good. Speed and econ- 
omy come from the OSCILLA- 
TION of the abrasive wheel... 
the right one for the job. 


Some additional 
performance figures 
Smooth cutting on CAMPBELL 
Oscillating Wet Abrasive Cut- 
Off Machine saves an extra 
grinding operation on gear 
tooth samples cut for metal- 
lurgical study. 
International Nickel’s 
tough K Monel, 4%” dia., is 
cut in 2 minutes per cut on a 
CAMPBELL Oscillating Wet 
Abrasive Cut-Off Machine. 


Let us 
send ‘you 
this book 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 





923 Connecticut Avenue, Bridgeport 2, Connecticut 


| 


| 


There is, however, a very simple 
method of getting this man off his 
neck. Tell him that if you were in 
his place you would probably feel 
the same way. That is the best way 
to cool off the angry employee, stop 
all arguments, and change his at- 
titude. We cannot win a friendly 
attitude by argument. We may win 
the argument, but lose the employee. 

The argumentative or threatening 
attitude is no longer the foreman’s 
best card. A more friendly approach 
would solve many problems. A gen- 
eral discussion of mistakes, free of 
anger, will let the employee know 
you mean business. 

A E Salmons 
Norristown, Penna 


I wonder who hired Al’s young fel- 
lows whom he must hold by the 
hand when directing them to do the 
work in his department? I think 
he can blame himself, because even 
if they have an employment office 
in Ed’s and Al’s shop, Al has the 
deciding word when hiring help for 
his own department. 

Hanks has no reason to be on Al’s 
neck because he bought a used car 
that was a lemon. It is none of Al’s 
responsibility. He should tell Hanks 
this, but there is no need for being 
rough with him. The company has 
nothing to do with his purchase of 
a no-good, used car. 

Ed’s recommendation to step on 
Hanks, or put him out the door on 


“, .. 80 then Coulter said, ‘If you don’t give 
me another ten thousandths on that FO-4? 


bushing, Ill shove it down your throat!’ ” 
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the end of Al’s toe seems to me to 
be at least 50 years out of date. Al- 
though I realize that a recommen- 
dation of that kind should not be 
taken too seriously, even the figura- 
tive conception reveals an attitude 
that should not be present in our 
days. It reminds me of earlier pe- 
riods when any employer could beat 
his guys if they did not behave, or 
work fast enough. It is the mentality 
of the slave driver in Uncle Tom’s 
cabin. 

On this point I think neither Ed 
nor Al knows the spirit of our time, 
which is cooperation, not fighting. 
There are reasons to warn both of 
them not to go to extremes in han- 
dling their men. Their attitude is the 
most nourishing material for social- 
istic thinking. If by chance they 
succeed in kicking anybody out of 
their shop it won’t be longer before 
the labor unions at their place of 
work will investigate the reason and 
stop any inhuman or bestial treat- 
ment. 

A E Fristedt 
Stockholm-Bromma, Sweden 


When employees are permitted to 
put up personal notices about things 
they want to buy and sell on the 
department bulletin boards, there is 
always the possibility that the bulle- 
tin boards may become “trouble 
boards” to the company. This situa- 
tion can be avoided if management 
makes it clear that it assumes no re- 
sponsibility for any personal notices 
posted by employees. 

Some industrial plants have dis- 
continued the use of the bulletin 
board for any employee announce- 
ments because of the later difficulties 
arising over the sale of personal 
property listed on the board. 

As to the case in point, the notice 
on the plant bulletin board would 
give every indication that the used 
car was in tip-top shape. An em- 
ployee who has complete confidence 
in the plant buys the automobile. 
Then, when it turns out to be a 
lemon, the employee feels that it 
was recommended by the plant, and 
therefore the plant had some re- 
sponsibility. This results in squab- 
bles, recrimination, and antagonism 
that does production and employee- 
relations little good. 

To overcome this difficulty on 
buying and selling personal prop- 
erty, many plants have _ posted 
notices on the bulletin board that 
they assume no responsibility for 
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What is 
Ts 


swaging 


1.Q.? 


Are you aware of the new 
techniques and equipment 

that are making rotary swaging 
increasingly important as a 

basic precision production ~ 
process? Test your a 
of modern rotary swaging with 

this TRUE or FALSE quiz. 


SWAGING is economical—no chips, no scrap... 
SWAGING produces work accurate within + .001” ... 
SWAGING improves physical characteristics . . . 


SWAGING can produce inside contours... 


SWAGING can be automatic or semi-automatic and does not require 


skilled labor for operation .. . 


FENN is one of the largest manufacturers of a complete size range of 


swaging equipment... 


FENN swaging equipment swages tubing up to 6%” diameter and 
solid bar stock from pinpoint to 334” diameter . . . 


If you answered TRUE to all the questions, 
your knowledge is excellent. If not, you 
should have more information on modern 
rotary swaging. 

In either case, it will pay you to get a copy 
of the new Fenn Swaging Catalog No. 
SM56. Write today! 
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THE FENN MANUFACTURING CO 





MPANY, 


F nan 


102 FENN ROAD, NEWINGTON, CONN. 
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SIMPLE 
DESIGN... 
































...RUGGED 
CONSTRUCTION 









WELLS HORIZONTAL 
METAL CUTTING BAND SAWS 


The simple design and rugged construction of every “Wellsaw” didn’t 
just happen. We planned it that way! Over 30 years of specialized band 
saw experience and know-how is your assurance of the quality and 
service with each machine produced by Wells Manufacturing Corpo- 
ration. 

There is a Wells Saw of the right style, capacity and speed to do a 
better, more economical job for you. Wells Saws will deliver long, de- 
pendable service. Operating and maintenance costs are very low. 


Your Wells Distributor will help you analyze your requirements 
and select the proper model Wells Saw for your jobs. 


TWO WIDELY USED WELLS SAWS 






























MODEL 600 NO. 8 
Capacity, Rectangular... . 6" x 13” 8” x 16” 
Capacity, Rounds........ 6%" 8” 
Speeds: Ft. Per Minute... 50, 90, 50, 100, 

160, 250 175, 275 
Re ee 1/3 H.P. Y% HP. 
MD <'. sigia Wee a-e-0 © 5” x 8/212" wy" x 116" 
Height to top of Bed.... 252" 254" 
Width of Bed........... 8" 10%” 
tk. Lee eee 21” x 50” 24” x 72” 
Shipping Wt. (approx.)... 425 lbs. 650 Ibs. 





The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
505 Roosevelt Road, Three Rivers, Michigan 


See us in booth No. 559 Western Metal Exposition 
Los Angeles, March 25-29 
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any notice posted. This notice is 
either included as part of the of- 
ficial postings, as part of the perma- 
nent bulletin board, or posted in 
large enough type to be easily vis- 
ible to anyone reading the board. 

When an industrial plant en- 
deavors to maintain a uniform ap- 
pearance on its bulletin board, there 
is a tendency to use specially pre- 
pared announcements. These may 
have the plant name on them to 
eliminate the possibility of unau- 
thorized notices being posted for a 
short period of time. I would sug- 
gest that if such practice is fol- 
lowed that the notice avoid includ- 
ing the name of the plant. A 
distinctive border or type of paper 
will still provide posting control and 
will not infer any company recom- 
mendation of the advertised per- 
sonal property. 

In the case under discussion, the 
foreman should not let himself get 
irritated by the worker who got 
stung and expects the company to 
make it up to him. The foreman 
should make it crystal clear to the 
worker that the company does look 
out for his interests where they have 
to do with employer-employee work 
matters, but that personal ads for 
used cars and appliances are not 
company responsibility. 

It is an unfortunate situation, but 
there’s always some hare-brained in- 
dividual in every department who 
gets stuck with a personal difficulty 
and wants his foreman to bail him 
out. A good dressing down by the 
foreman, pointing out the facts of 
the matter, and emphasizing the 
limits of company responsibility for 
personal difficulties should put the 
quietus on the cry-baby. If he fails 



































“Think you'll have ‘em connected by noon? 
I'd like to run a test before | leave for the 
ball game today—” 
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to see the light, and persists in ' _ “ . 
bothering the foreman excessively, | cd 
then it’s a case for the personnel e iminate pro uction 
department, and necessary dis- m 
ciplinary action. 
Harry Kaufman operations eee 
Philadelphia, Penna 


The trend today seems to be that all 
workers, when convenient, like to 
use the company for a shield. Some- 
how it appears to them that their 
employer is made of the “green 
stuff”? and has nothing to worry 
about except how to spend the money 
“they make off the poor old worker.” 

This thinking has been a long 
process of education on the part of 
the unions and as the generations go 
along with our ever-increasing wage 
structure this trend gets more im- 
bedded into our thinking. 

Of course we all know that there 
is a happy medium and that labor 
does need to share in the prosperity 
but when it becomes a means to an 
end and the result is the lowering of 
our dollar purchasing power what 
are we gaining? 

Surely when a man makes $2 an 
hour and has to pay $1 extra for 
taxes, food, and housing he is little 
better off than years before when 
$2 equalled $2. Granted it sounds 
better, and makes our way of life 
appear better, but is it? 

This all brings us to the question 
of whether the company should look One of thousands of cost cutting die ribbons — 
out for its employees in shady deals. saving industry millions! 
A company does open itself to 


criticism when any idea such as ? PP R Pi 
cakabadiieiiilns hese Mirra Steer m Bh “Production Proved’ B. Jahn Dies have eliminated costly, 
up. This is very true when it really unnecessary production operations for many of the world’s 
okays the placing on that bulletin of largest manufacturers. 
“for sale” items. Uness the policy is At the conception of a new product... at the design 
very meepy defined ann 2 notes of stage . . . explore the possibilities of creating a better product 
that policy also posted on the board, 1 ith the i it d t ti built into all 
sheds Wik Gelatin Snails tn Galion at less cost with the ingenuity and automation built into 

+ Baia B. Jahn Progressive Dies. Perform 12 or more operations 


each and every notice that appears. : aed 
So tf a fedie Mme te ok nage is with each press stroke on intricate components. 


represented the company is some- Save time, cut costs! B. Jahn can design, build, production 

what responsible for the action. prove, and will run 50,000 components for production line 
It is quite doubtful if any com- use before shipping your new, time saving, cost cutting 

pany desires to become an agent in B. Jahn Die! 

handling used merchandise and the | 

re-sale of property, but by permit- SEND TODAY for new, fact-packed 

ting a bulletin board, on company | brochure — showing dozens of cost- 

property, to advertise the em- | \ cutting case histories. 

ployee’s personal effects, it places a ' 


seal of approval on all such dealings. | = \ 
In this case Hanks probably felt | . , 
that the item offered for sale was a . 
legitimate item of a car and that it ! 
would be as represented. It turned | 4 g 


out to be different. Hanks may have 
a case if the advertisement on the 


bulletin stated anything about the | THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 


American Machinist * March 25, 1957 243 









ermg- 
braze *K 
CARBIDE 
TOOLS 


*PIONEERED AND DEVELOPED 
BY WHITMAN & BARNES 


CALL YouR <7] > 
DISTRIBUTOR FOR... 


Mi. 


RELIABLE 
a4 ENGINEERING SERVICE 


COMPLETE 
IN-STOCK SELECTION 


PROMPT DELIVERY 


DRILLS 
Tale 
REAMERS 








American Machinist ° 





condition, and if the employee sell- 
ing the car passed it off as A-l. 

Naturally we all like to think that 
we can do a better job of out-guess- 
ing the other fellow than someone 
else can, but when we do get burned 
we always come back crying and 
want amends made. Hanks is prob- 
ably one of those persons who, after 
getting burned and finding out that 
no one will sympathize with him, 
wants to push the case. He probably 
likes the glory of being out in front 
and getting the publicity. 

A foreman’s job is to stop this 
type of action for it reflects on the 
department management. Perhaps 
you have to actually make your 
worker mad enough and then may- 
be he will go to the union with a 
grievance but it will serve to do 
one thing, it will straighten the situ- 
ation out and the company will be 
forced to state its position on the 
matter and the foreman will know 
what that position is for further 
cases. 






























Charles D Townsend 
West Hartford, Conn 






The fact that a publication prints 
an item does not necessarily mean 
that the people who market the 
reading material are responsible for 
the validity of another’s statement. 
For this reason we have editorials. 
They are distinguished from the 
other articles because it is very clear 
that they are policies that the paper 
will back to the hilt. 

The inference here is that they 
prefer to remain taciturn on the 
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“They had the right idea when they put you 
in a cage.” 
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HERE’S WHY H-P-Ms PAY OFF 


FASTRAVERSE 
oF Eo }-) Fo ogi ceri ns 
PRESS SYSTEM 








Fastraverse Ram Fastraverse Ram 
Advance Return 


is controlled by rate pump; At reversal, pump delivers oil to sup- 


withdraws oil from supporting porting area by reversing direction of utoma i 
area. FASTRAVERSE prefill sys- oil flow through F paar WY) this time, A t - Speed 
i 


se ig pon - ee, main cyl- sRSrRAMERES prefill system opens and 
inder from Uy i 
Soe — ~~ Demag allows excess oil not handled by and Cycle Control] 


pump to be discharged back to tank. 

The H-P-M “Closed Circuit” system provides 
regulation of both speed and direction of every 
press ram movement through control of the out- 
put of the H-P-M radial piston type pressure 
generating pump. There is no reversing valve, 
The pump flow is both variable and reversible, 
going through zero at each press reversal, 
Press action is fast, yet smooth and shockless, 
Peak production results; idle time and maine 
tenance are at a minimum, 


Thousands of H-P-M 
FASTRAVERSE presses 
are in service today. 
Their dependability 
through performance 
is your assurance of 
satisfaction. 


Write for complete 
information Bulletin 5500 


THE HYDRAULIC 
PRESS MFG. oj eB 


4 DIVISION .OF K } Tie IMPANY 


1877-1951 | 


in A a 
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There's a BIG difference in floor absorbents 


MAKE THIS DISCOVERY! 


RIGHT IN YOUR OWN OFFICE you can test the difference of 
Eagle-Picher Industrial Floor-Dry with whatever oil absor- 
bent you’re now using. You’ll discover it actually absorbs 
as much as 100% or more liquid per pound than other floor 
drying materials. 

YOU'LL ALSO PROVE that Eagle-Picher Floor-Dry retains 
its skid-proof granular mineral form even when saturated. 
It doesn’t mud or pack. Light in weight, it spreads easier 
and covers a larger area. Non-combustible, it has no chem- 
ical reaction. And possessing unusual reflective power, Floor- 
Dry makes working conditions bright and pleasant, as well 
as safe! 















Since 1843 





WRITE TODAY. Our Eagle-Picher rep- 
resentative will bring the portable 
laboratory to your office where 
you may make this test yourself. 
The Eagle-Picher Company, 
Cincinnati 1, Ohio. 











quotations of others. If they assumed 
liability the paper would have to be 
investigated and this would probably 
be more than the asking price of 
the article for sale. 

If a fellow gets stung and holds 
this up to the company he is acting 
immature. Many times a person buys 
something in the open market and 
when dissatisfaction occurs he has 
no recourse other than the Small 
Claims Court. This is one form of 
action that might be taken in this 
instance. Not only might the cus- 
tomer find a more satisfactory solu- 
tion, but the example might tone 
down potential swindlers. 

A reliable worker doesn’t run to 
the boss with every little production 
problem, and certainly he has no 
right to bring his personal troubles 
to the shop. 

Raymon Geraghty 
Brooklyn, NY 


VIBRATING NERVES 


Is it possible for a worker to become 
accustomed to the noise of his own 
machine, yet be bothered by the 
sounds of a less noisy machine next 
to him? 


The average industrial worker must 
be designed to withstand a rugged 
life, if what they have to put up 
with in the way of noises is any 
criterion. Rarely will one find an 
employee who takes exception to 
shop noises, and I venture to say 
that as years go on such a person 
will be a novelty. If noises are any 
indication of man’s downfall then 
the world has been headed for hell 
long ago. 

My first contact with the distract- 
ing effects of ear-drum annoyances 
was as a youngster being led to my 

























“You should have heard the joke the boss 
just told me.” 
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first assignment, as a crane operator, 
in a structural fabrication shop of 
the American Bridge Company just 
west of Pittsburgh. Big pneumatic 
riveters, through which large girders 
were fed, scared the living hell out 
of me as I followed my foreman 
around the shop. The many small, 
hand-operated riveters made me 
want to ditch the guy and beat it 
home to mother. An 80-Ib air hose 
broke loose from God knows what 
and snaked around the floor stirring 
up the dust and raising particular 
hell in general. Did I complain about 
the noise and its effect on my 
nerves? Not by a long shot. I was 
being initiated into industry and 
before the day was out I was as 
noisy as the rest. My foreman didn’t 
salaam with a “Do you mind a little 
noise?” as they are inclined to do in 
these days of scarce labor; it was 
“Get the hell up in that cage young 
fellow and get the lead out.” 

It was delightfully rewarding to 
get on the outside after the plant 
whistle announced the end of the 
day. In fact the peace was so discon- 
certing that I didn’t hear the express 
whistle as I crossed the tracks and 
came within an inch of crossing the 
great divide. 

I think that the wheel-to-wheel 
barrage, of Lloyd George fame, over 
in France during the final stages of 
World War I must have been calm 
in comparison with the battery of 
Billings and Spencer drop hammers 
in the Packard forge plant at De- 
troit. I lost no time in getting 
through and when I had reached the 
outside I had an inkling of what 
heaven must be like. Strange, I 
didn’t hear a word of complaint 
about noise as I passed through. 

Industry is like a battle and the 
fight of competition cannot go on 
without a lot of noise. If anyone is 
so constructed as to object to this 
operational necessity he had better 
get a job shelling peas in the back of 
some quiet restaurant (if he can find 
a quiet one). 

I might reveal what went on in 
the punch press department of the 
National Cash Register Company in 
Dayton some years back. In order to 
operate a shearing operation, with- 
out tearing the piece being trimmed, 
they had converted a large cam- 
operated press into a sort of an 
earthquake - producing outfit by 
notching the cam sufficiently to al- 
low the cutting lubricant to assist 
the shearing. If labor’s godfather 
had been alive at the time, Patter- 
son would have blown his top at 
submitting his men to such a hell 
on earth. Holy-TNT-and-Hydrogen 











2 New banded ed or 


BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 
Metals opens a wide new area of opportunity to all 


mechanical industry. 


Sintered Powdered Metal Bearings and parts offer real 
economies in design. Bunting Engineering and 
manufacturing skill and traditional 

technical responsibility assure your 

most advantageous use of 


this material. 


A competent group of Bunting 

Sales Engineers in the field and a 
soundly established Product Engineering 
Department put at your command, 
comprehensive data and facts 

based on wide experience 

in the designing and use of both 

Cast Bronze and Sintered Powdered 
Metal Bearings and parts. 


@ Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 

Sintered Powdered products 
and their composition, 
manufacture and 
application. 


sess 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


Bomb, did that machine let the The Bunting Brass and Bronze Company * Toledo 1, Ohio * Branches in Principal Cities 
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A Job 

For A 
TWO-HEADED 

MONSTER 
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PLANT SUPERINTENDENT, THE CINCINNATI GEAR m 


Some of the men here look on me, I’m 
sure, as a modern Simon Legree with a 
nine-foot bullwhip — which isn’t really a 
true picture at all. In fact, I think I'm 
pretty easy to get along with. 


But there are times when I think this job of 
plant superintendent calls for someone with 
the attributes and physical characteristics 
of a two-headed monster. To keep track of 
a couple hundred different men, working on 
almost as many different jobs and differ- 
ent machines, all involving a high degree 
of skill and exacting accuracy, requires 
something more than mere attentiveness 
to duty. It means I have to constantly put 
forth an extra effort to do a top-notch job. 


Not that I'm trying to brag about myself; 
my job is tough and sometimes it seems 
thankless, but it has its compensations. 
And one of the most important of these 
compensations is the satisfaction of know- 
ing that my efforts are not being wasted. 
Because everyone else here is “putting out”’ 
to do Ais part too, with the result that we 
have a top-notch Company turning out a 
top-notch product-— something that our 
customers have come to expect from us as 
a matter of course. 


THE CINCINNATI GEAR CO. 
CINCINNATI 27, OHIO 
Fifty Years of “Gears—Good Gears Only” 


Ti 








world know that peace was out of 
the question! Any complaints com- 
ing from the employees in that 
shop? None whatever. 

This delicate chap Ritter had bet- 
ter pack up his tools and join the 
Navy or take up flying. A punch 
press department is no place for 
him. It’s just too bad that we have 
to have this annoyance in order to 
produce the goods, but we’ll have to 
take the bitter with the sweet. 
What’s the difference between the 
crash, crash, crash of a small punch 
press working alongside of your ma- 
chine, Ritter, and the spluttering 
bla, bla, bla of an ex-governor trying 
his damndest to gain the seat of 
honor? It’s a great life, Ritter, if you 
can take it in stride; if you can’t, 
lawsy help you. 

Harrison Mitchell 
Topeka, Kan 


Complaints by employees about ob- 
jectionable noises in machine shops 
should be appreciated and investi- 
gated, because high noise levels or 
objectionable noises can greatly im- 
pair working efficiency. Excessive 
noise can indicate that machines are 
not running properly; ideally, all 
machinery should run quietly. It is 
significant that a machine that is 
overdue for overhaul is always 
noisier than one which is in good 
condition. 

Noises are not all the same and 
their effect on the human ear is dif- 
ferent in each case. Dripping water 
taps, squeaking and rattling of car 
bodies, the screech of a file in con- 
tact with a loosely supported piece 
of sheet metal are not loud noises, 
but they can cause intense irritation 
and annoyance to the hearer. It will 
be noted that each of the above ex- 














amples of objectionable noise arises 
from machinery requiring mainte- 
nance or attention of some kind. 

It is true that workers in noisy 
automatic shops become accustomed 
to the din, but their efficiency would 
be greater if the noise level could be 
reduced. In noisy situations, the 
communication of instructions be- 
comes extremely difficult and the 
training of new workers is very pro- 
longed. The Jabor turnover in noisy 
work places can be unduly high 
since new entrants never overcome 
their first dislike of the din and 
clatter. 

Noise can be so loud that it causes 
pain to the hearer and the pain level 
is equivalent to an intensity level of 
120 decibels. Pain level is reached in 
thunder overhead, riveting guns, 
high-speed underground or subway 
trains and boiler-making shops. 

The human ear is peculiar in the 
way it appreciates noise. It will de- 
tect a change in noise when the gen- 
eral noise level is low. If a baby 
cries, in a quiet room, the human ear 
will be sensitive to it, but if the 
twin brother of the baby also com- 
mences to cry, the effect on the ear 
will not be so marked. If you 
double the volume of sound, it does 
not have double effect on the human 
ear. Apart from loudness, noise fre- 
quency has a strong effect on the ear. 
For example, a loud noise is 70 deci- 
bels and is equivalent to a noisy 
street or factory at zero frequency. 
If the frequency of the same noise 
could be raised to about 3000 cycles 
per sec then it would be inaudible to 
the human ear, although a dog could 
probably hear it. 

The limited range of the human 
ear in the higher range of noise fre- 
quencies has been utilized to “si- 


(Continued on page 252) 








“No sir, I’m not trying to infer that you're 


not the executive type. . 


. . We just don’t have 


any openings right now.” 
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THIS IS RIDICULOUS... 


No one but a photographer ever saw a die set as shiny-bright as this one. If it’s 
not being worked on in the tool room, usually it’s buried away in a punch press, 
covered with oil and dirt, banging out piece after piece day after day. 


And each one of those pieces is just like the others within a few thousandths of an 
inch. That's precision, the secret behind the success of mass production. 


That's the reason for the die set’s existence—to aid in maintaining precision just 
as long as possible. To do that, it has to be precision built. 
OFFICES IN PRINCIPAL INDUSTRIAL CENTERS ; ies a : 
Factory-assembled and factory-inspected, Detroit die sets meet the most important 


requirement of a die set, precision, in their parallelism, squareness and finish. High- 
quality materials plus more than ample size maintain that precision. 


Over 2000 standard, stock die sets are detailed in Detroit Die Set’s new catalog. 
Details on specials and accessories, too. Ask for it on company letterhead, or call 
your local representative. 


895 WEST GRAND BOULEVARD © DETROIT 2, MICH, 





You can expand your plant, 


for production men 


This Avey machine drills various patterns 
of holes in jet engine parts by changing pro- 
gram drums or by alternating two automati- 
cally-driven locators which position the table 
accurately from a radial position. Program 
drum also programs one or more of the four 
drilling units for drilling, reaming, and similar 
operations. 

The machine consists entirely of standard 
Avey units: four Aveydraulic automatic units 
with 12” feed; cast iron columns; 120” fan 
type steel base; 60” Electrodex table. Top 
column and unit have an in-and-out traverse 
of 20”. The ways are mounted on steel adap- 
tor blocks which can be removed for different 
heights. 

All units and the index table are push but- 
ton-controlled. 

If you’re looking for flexibility in a special 
machine, your Avey man’s the man to see. 





and sleep well too 


for management 


The pressure to expand is terrific on man- 
agements who want to be prepared for the 
rocketing market growth predicted for the 
next 10 years. They realize that they will 
probably lose ground by standing still, but 
they also want to protect their balance sheets, 
and their peace of mind, from heavy debt due 
to adding costly plant space. 

Avey production machines offer a quick 
and economical means of achieving the pri- 
mary objective of expansion: increased pro- 
ductive capacity. They concentrate many 
operations in a comparatively small area, and 
free both floor space and labor for other pro- 
ductive operations. Their production rate en- 
ables you to increase your sales volume; and 
their fast pay-off rate gives you substantial 
earnings on your investment in a short time. 
Their unitized construction permits econom- 
ical re-engineering to handle new parts or 
design changes. 

THE AVEY DRILLING MACHINE CO., CINCINNATI 1, OHIO 


drilling,tapping,production machines 








Generated clutch 





held at close tolerance 
in relation to P.D. of 
Spline and helical gear. 








Involute spline, 
precision tolerance, 






uniform throughout, 
burr-free finish. 
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Helical gear of 





Threads ground to class 4 
precision tolerance. 

Close tolerance held between 
thread and P.D. of helical gear. 


DON’T GAMBLE WITH 
GEAR PERFORMANCE 


‘OU know that gambling with gears can cost you money — production 

delays, costly rejects, failures in use. You don’t want to take chances 
with your customers . . . they expect day-in, day-out performance from 
your machines. Your performance guarantee can be Perkins custom-cut 
gears ... precision gears made to your exact specifications. Perkins’ 52 
years of gear-making know-how, extensive facilities and equipment, and 
rigid production controls assure uniform tolerances throughout . . .plus a 


ground and polished 





to #24 micro-finish. 













consistent micro finish. You get 
perfect meshing and full capacity 
from every gear. Many leading 






YOURS ON REQUEST 
Folder illustrating 
gears Perkins has 
made — face gears, 
generated and curvic 
clutches; bevel, spiral, 
helical and spur gears; 
ratchets, sprockets 
and ground thread 
worms — from all 
materials. Includes 
Perkins facilities for 
producing various 
oe types and sizes. 
rite today. 






manufacturers — Sikorsky, Stanley, 
Universal Winding, for example — 
rely on Perkins for top-quality 
gears, gears that cost less in the 
long run. Ask us to quote on your 
next gear requirement. Then judge 
for yourself. 













MACHINE AND GEAR CO. 


Telephone: REpublic 7-4751 
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Dept. 26, 101 Circuit Ave., West Springfield, Mass. | 
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lence” high speed turbine reduction 
gears. By shaving the tooth flanks 
so that the frequency was raised to 
more than 5000 cycles per sec, the 
noise was raised beyond the audible 
range of the human ear, but it was 
still present and could be measured 
by means of a noise meter. 

From the above, it will be appar- 
ent that the intensity of a noise and 
the discomfort caused by it will 
vary with individuals and the state 
of their hearing. For example, some 
old television sets generate a high 
cycle note which is almost on the 
threshold of human audibility. Some 
persons with acute hearing can be 
aware of it, whereas to others it is 
completely imperceptible. 

No, noises are not all the same and 
neither are the people who hear 
them. Whenever excessive noise is 
caused in machine’ shops, steps 
should be taken to reduce it so far 
as is possible since it can have a 
very upsetting effect on people who 
have to work near it. 

Clifford T Bower 
London, England 


Ritter’s complaint that he is both- 
ered by the noise of the nearby 
high-speed press is perfectly legiti- 
mate; the fact that his own machine 
is also very noisy is no excuse for 
refusing to do everything in reason 
to eliminate the noise as much as 
possible. The constant, rapid “clink, 
clink, clink,” can be very disturbing 
and also cumulative; most certainly 
it is not conducive to smooth and ef- 
ficient operation by all the nearby 
workers. 

It is true that men can develop 
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“This makes the eighth time you hurt your back 
since | came here.” 
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IN ELECTRICWARE, TOO, e@ There are so many advantages 


to stainless electricware it’s no 
surprise that sales are skyrocketing. 


e Homemakers like the natural beauty 
teal of stainless —the way it easily 
{ absorbs the punishment of everyday 
f STANDS oT use and stays forever new 


- with a minimum of care. 

@ Sharon’s thorough knowledge of 
the utensil industry, the ability 

to produce specification steels of 
consistent uniformity, plus the finest 
finishes in the industry are reasons 
why so many of the nation’s leading 
electricware manufacturers specify 
Sharon Quality Stainless Steels. 


For 56 Years 
a Quality Name 
in Steel 


SHARON STEEL CORPORATION, SHARON, PENNA. 


S ANGELES, MILWAUKEE, NEW YORK, PHILADELPHIA, ROCHESTER, SAN FRANCISCO, SHARON, MONTREAL, TORONTO 
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The UB 2 performs hundreds of gen- 
eral and specialized workshop opera- 
tions—drilling, milling, countersinking, 
tapping, precision and center boring, 
reaming, facing, trepanning, etc. 





am Radial swivelling arm combined with a 
freely swivelling head, allows handling 
of any job—even in awkward positions. 

a=m Boring head can be canted to any angle 
(360°) and latched accurately in the 
vertical and horizontal positions. 


=== Spindle speeds variable from 30 to 
3070 rpm. 

=== Travel of quill 6" with 3 powered feeds. 

aa A compound table for coordinate loca- 


tion makes the UB 2 a most useful tool 
room machine. 


ams Accessories include precision chuck, tap- 
ping head, collets holder, adjustable 
boring head, facing and turning head, 
trepanning tool, boring bars, etc. 


eam Portable—take it right to the job. 


Write for detailed 
information and prices to: 


Mr. Frank Perret 


‘fo OLKON RESEARCH 


630 Fifth Ave., New York 20, N. Y. @ Tel.: Circle 6-0453 
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some immunity to noise. Men who 
have worked for years in a boiler 
| shop can get out a good day’s work 

in spite of the clamor, but the pro- 
| gressive boiler shops are substitut- 

ing welding for riveting, and rolling 

for peening, and other noise-elim- 
| inating techniques. These must re- 
| sult in an improved output at lower 
| cost or they would quickly go into 
discard. 

Noises that interfere with clear 
thinking are not necessarily loud 
bangs. A high-pitched screech upsets 
some men and erratic sounds cause 
others to stop what.they are doing 
to wait for the final clunk. The first 
time I was in a very powerful super- 
sonic tunnel laboratory I was sur- 
prised to notice that all the scientists 
were wearing earphones with a 
microphone attached. It was hard to 
understand why it should be that 
when a man wants to speak to an- 
other he had to talk into a micro- 
phone for I did not notice there was 
any particularly great noise in the 
large laboratory; just a powerful 
humming noise was all I seemed to 
hear. I spoke to one of the sci- 
entists and then to my astonishment 
found that while I had spoken in a 
very loud voice I failed to hear a 
word I had said. The man smiled 
and said something in return but I 
could hear nothing execpt the hum- 
ming noise. We went into another 
laboratory where it was quiet and 
the scientist told me that it was im- 
possible to talk to one another in 
the supersonic lab unless the micro- 
phone and ear phones were used, for 
the noise level in there was 125 deci- 
bels in spite of the fact that only a 
medium humming noise seemed to 
be present. 

I found that everything possible 















“Miller, you're not cost conscious, you're not 
safety conscious, you're not production con- 





scious, you're not... .” 
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was being done to reduce this noise 
and get it under control. Sound in- 
sulation was being installed, acoustic 
tile was on the way to cover the 
walls and ceiling, rubber-tile floor 
was to be laid down and everything 
that vibrated was being dampened. 
Not only was the noise seriously in- 
terfering with the tests and experi- 
ments but almost everyone who was 
in the laboratory for even a short 
period of time developed a very 
nasty, short temper and became 
unduly quarrelsome and almost 
anxious to start a fight. Noises cer- 
tainly can interfere with production 
and some of the more irritating 
noises do not sound to be at all ex- 
treme. 

Shop noises can be reduced by us- 
ing care and judgment. Press output 
instead of clinking down into a 
metal tote pan can be slid down a 
wooden chute into a wood-lined tote 
box; silent chain drives and noise- 
less gears can be installed; in fact, 
many noises can be completely elim- 
inated, or greatly reduced, and 
these improvements will prove to 
be a good investment and pay nice 
dividends in better and greater pro- 
duction. In addition, the men will 
not become irritated and short-tem- 
pered. 

Ed should take all complaints 
about aggravating noises, fumes, too 
much dust, etc, quite seriously, for 
they all result in needless expenses, 
unnoticed perhaps but, nevertheless, 
very expensive. 

George P Pearce 
Albuquerque, NM 


I feel that the only time that some 
shops don’t sound like New Year’s 
Eve is when they’re closed—on New 
Year’s Eve. 

Very often this can’t be helped 
but, likely as not, something can be 
done to curtail the irritation of the 
situation. If horses can wear foot 
protectors, and mules can wear sun 
reflectors, then why not supply peo- 
ple like Ritter with ear plugs? 

Too quickly we are apt to blame 
the other fellow when the reforma- 
tion should begin at home. The man 
who is complaining about the sounds 
of the other machines likes to do 
things the hard way. Instead of 
cleaning house himself he is attempt- 
ing to get his neighbors to take the 
initiative. He preaches that they 
should do as he says but not as he 
does. It is the foreman’s job to help 
him to view the situation from the 
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DeVilbiss spray guns 
make his buffing time 
fully productive 


The time your operator spends in 
manually compounding, handling pol- 
ishing and buffing bars is saved for 
productive work when compounds 
are spray-applied. And the DeVilbiss 
spray method offers the most efficient 
way to keep wheels properly condi- 
tioned for faster, consistently high- 
quality work! 

Compounds are uniformly applied— 


in just the right amount—at the simple 
touch of a valve . . . or by means of 
an automatic control. The result: im- 
portant savings in time and material. 
Waste through nubbins, and broken 
pieces is completely eliminated! 

Call our nearest supplier for profit- 
saving information about DeVilbiss 
spray systems for polishing and buff- 
ing applications. 














THE DeVitBiss COMPANY 
Toledo 1, Ohio 
Santa Clara, California 
Barrie, Ontario 
London, England 


Branch Offices in Principal Cities 


FOR BETTER SERVICE, BUY 


ATE tS 





Complete DeVilbiss low-pressure “unit” system adapts 
to large or small manual or automatic installations. 
System includes (A) spray gun, (B) air transformer, 
(C) air regulator, (D) 3-way control valve, (E) pres- 


sure-feed tank, and hose. 


DEVILBISS HELPS YOU GET THE MOST FROM THE SPRAY METHOD 
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MAy-FRAN 





CONVEYOR 
STANDARDIZATION 





Here is a conveyor program designed for 
the unusual. NOW ... you can have a 
customized conveyor today to meet pro- 
duction needs .. . and with modification, 
that same conveyor will meet the needs 
of tomorrow. 


The May-Fran conveyor standardization 
program provides the standard compon- 
ents that can be assembled to form a spe- 
cial or standard conveyor. These same 
components can be re-arranged at any 
time to solve production problems in 
the future. 


In addition, standard components mass 
produced mean conveyor economy right 
from the beginning. 


Here is a conveyor program of standard- 
ization program that saves you money 
now ... and in the future! 


Write today for your copy of 
Bulletin MF-200 








ENGINEERING, 


1677 Clarkstone Rd., Cleveland 12, Ohio 





_.. saves You MONEY 


.»» NOW AND IN THE FUTURE! 


+ 
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best possible angle and adjust ac- 
cordingly. If he still finds a bone of 
contention to pick on, Ritter ought 
to consider a solo job where noises 
are so low that no one can hear 
them. 
Raymon Geraghty 
Brooklyn, NY 


Noise in the shop has always been 
looked upon and accepted as a nec- 
essary evil. It is regarded in much 
the same light as smoke in the air 
and pollution in the rivers. Some 
work has been done on the effect 
of noise on the health and efficiency 
of the worker, but as yet it is largely 
a matter of conjecture. The evidence 
from tests and experiments is not 
conclusive. 

Many consider that the noise from 
machines in factories and, even type- 
writers in offices, is a real hazard to 
working capacity. It is definitely 
known that employment in the midst 
of machines and mechanical opera- 
tions causes deafening, and that 
varied sounds that shock the audi- 
tory nerves produce a feeling of sen- 
sory fatigue. This is why deafness 
is so common among boilermakers. 
Although sensory fatigue attacks a 
single organ, it extends little by 
little to the whole nervous system 
and leads to a feeling of weariness. 
This type of fatigue reduces the 
production capacity of the worker 
to a greater extent than muscular 
fatigue. 

It is quite understandable that a 
worker should complain about a 


“I wasn’t at all worried about the ten bucks, 
Ed. Here's your tools back.” 
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from Johnson’s Wax Research 


ae 


A great idea 


changes old ideas 


about coolants 


The use of waxes and wax-type synthetics 
brings coolants up from 1900 to 1957 stand- 
ards! This great idea is a result of Johnson’s 
Wax Research. Today, Johnson’s Metal- 
working Fluids give superior performance 
wherever used for machining, grinding and 
forming. The tougher the job, the better 
Johnson’s performs in comparison with con- 
ventional coolants . . . because Johnson’s 
continues to lubricate and cool even under 
conditions where ordinary coolants fail be- 
cause of extreme heat and pressure. 


You'll find Johnson’s in use in shops across 
the country with proven performance. See 
what they can do in your shop to reduce 
costs and to increase profits. 


Johnson’s complete line of Metalworking 
Fluids is available from your local Johnson’s 
industrial distributor. Contact him today 
for an in-your-shop test. Ask him about 
Johnson’s money-back Guarantee of Supe- 
rior Performance over ordinary coolants. 


S. C. Johnson & Son, Inc. 
Industrial Division, Dept. C-57, Racine, Wis. 


Pictured to the right is Johnson’s WAX-CUT, 
one of the complete line of modern 
cutting fluids for today’s high-speed automatics. 
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NET PRODUCTION 


Bonds Per Hour 


HYDRAULIC 
BENDER 


Automatic Cycling Speeds Job Work for 
Flexsteel Spring Division - Dubuque, lowa 


Here’s another typical example of fast, efficient production 

bending illustrating the outstanding advantages of automatic Qverail view of Cis Gti 

cycling, a standard feature on most Pines machines. Flexsteel Y% Bender at Flexsteel Spring 
Aer ees : . Division used for outside job 

Spring Division, Northome Furniture Industries, Dubuque, PoE ens ae gl ain 

Iowa, used this set-up to produce frames for a toy Corvette car manufacturing needs. Appli- 

from 5%” 18-gauge welded steel tubing. Records show that over cation illustrates setup for 
sod of three h . ducti ni ill bending long side members 

a period of three months, net production on workpiece illus- fue tau Qaveaiie-enies 

trated averaged 140 pieces (840 bends) per hour. On this job 

requiring six bends of the same radii (1'%6"), the operator 

simply positions the tubing for each bend and presses the for- 

ward button. Pre-set indexing stops automatically control the 

angle for each bend in sequence while the operator rapidly 

positions the workpiece. Automatic cycling saves valuable pro- 

duction time and accounts for the high efficiency rate maintained. 


Accuracy Maintained at High Production Speeds 


Another well-known advantage of Pines machines is their 
ability to maintain accuracy. Tolerances of .030 to .040 at 
several check points are commonly held without difficulty, simple positioning oneal pee 
simplifying welding, assembly, or other fabricating operations. each bend. View shows position for making 
In addition, all Pines machines are designed for small radius ‘ith bend for right-hand frame member. 
headi ich andeat rell f bead f th Both right-hand and left-hand members are 
bending with mandrels, as well as for bends of the type produced on same setup. 

illustrated not requiring mandrels. For accuracy and efficiency, 
it will pay you to specify Pines. 








WRITE FOR Gree DATA SHEETS 


LP l IN (‘a = Ask for up-to-date case study material 
ENGINEERING CO. INC. | gpproduction bending the Pines. 


cluding tooling and setup data used 
SSaeunyowe Fabricating Machinery|) 672 WALNUT + AURORA, ILLINOIS for producing steel channels, rods, 

extrusions, pipe, and tubing. Or for 
assistance on any job, ask for a Pines 
sales engineer to call. 














PRODUCTION BENDING + DEBURRING - CHAMFERING MACHINERY | 
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Your many demands for a high-speed light-duty 


radial are met —completely and economically —by 
this new Gilbert 3 hp machine. Compare the fea- 
tures at the right with other radials of equal ca- 
pacity, and you see why the Gilbert is the best buy 
in its class. Traditional Gilbert accuracy, fast re- 
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sponse, and wide-angle work visibility make your 
shop more productive, more versatile. Variety of 
bases, runway mounting, or tables available. Get 
all the details in Bulletin 255. 

The Cincinnati Gilbert Machine Tool Co. 

3340: Beekman Street, Cincinnati 23, Ohio 
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VOUT p 
sharpen 
CULTETS 'IS\..stow, INACCURATE, COSTLY— 


















GIVING POOR CUTTING EDGE 
AND FINISH— 


CAUSING RUN-OUT IN 
SHARPENED CUTTERS— 














CONSUMING TOO MUCH TIME 
CHANGING SETUPS— 


TYING UP A LARGE EXPENSIVE 
MACHINE FOR SMALL WORK=— 


YOU NEEDA 
/ CENTRA- POINT 


Centra + Point’s 12 advanced features Sain oe ® 
really can overcome all these problems by 
mechanically performing functions which 
are troublesome and time-consuming on Manufactured 
standard grinders. For full details write in Boston 
today for Bulletin M-55. 


WILLIAM H. Fi&eE_pb Co., INC. 


SINCE 1880 
4 326 Dorchester Ave., Boston 27, Mass. e 
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noisy machine in the shop, even 
though the machine he operates is 
noisier. He is operating his machine 
and knows when to expect the noise; 
it does not come to his ears as a 
surprise. In addition, some types of 
noise are more objectionable than 
others. The deep-pitched rumble of 
a heavy press is not as objectionable 
as the ringing sound produced when 
a steel bar is dropped, even though 
the press noise is louder. 

There are many who claim that 
vibrations are more disturbing to 
the nervous system than noise. It is 
hardly possible to eliminate the noise 
from machines, but a great deal can 
be done to reduce it. Resilient mount- 
ings, partitions, and the use of sound- 
deadening wall-coverings are all 
helpful. Vibrations can be reduced 
by better machine arrangement and 
solid foundations. 

In past years attention and re- 
search has been concentrated on big- 
ger, better, and faster machines. 
These efforts have been successful 
as evidenced by the greater produc- 
tivity of today’s machines over those 
of a few years ago. Along with this 
progress has been a steady increase 
in safety consciousness. An accident 
produces an undesirable but readily 
measurable result. 

The damage to the human system 
from noise is not readily discernible. 
Nevertheless it is there, and it is 
real. It is serious and is growing 
worse as machines get bigger and 
run faster. Let us have more atten- 
tion paid to this significant problem. 

H George 
Yonkers, NY 




















“It’s a week now since you got a raise. . 
let's not run this thing into the groundl” 


American Machinist * March 25, 1957 














These MODERN Recirculating Ball Units can help you... 


SOLVE ACTUATION and TORQUE PROBLEMS 





Saginaw b/b Screws guaranteed 90% efficient 
— offer 6 major advantages for designers 


Available in custom machined and commercial 
rolled thread types —have been built from 112 
inches to 3914 feet long—% to 10 inches diameter. 


VITAL POWER SAVINGS. With 

gvoranteed iency of 90%, Sag- 

Screws cre up to 5 times as 

efficient as Acme screws, require only 4 

@s much torque. This permits much smaller 

motors with far less drain on the electrical 
system. Circuitry is greatly simplified. 


2 SPACE/WEIGHT REDUCTION. Sog- 
inow b/b Screws permit use of smaller 
motors and geor boxes; eliminate pumps, 
accumulators and piping required by hy- 
draulics. In addition, Soginow b/b Screws 

ore smaller and lighter. Units 
have been engineered from 11% in. to 
39%, ft. in length. 


3 PRECISE POSITIONING. Mochine- 
ground Saginaw b/b Screws offer a 
great advantage over hydraulics or pnev- 
matics because a component can be posi- 
tioned at oa predetermined point with 
precision. Tolerances on position ore held 
within .0006 in./ft. of travel. 


-—_ = 


At end of trip, one or more tubular 
guides ieod balls back 
across outside of nut to starting point, 
forming closed circuit through which 
balls recirculate. 


4 TEMPERATURE TOLERANCE. Nor- 

mal operating ronge is from —75° to 
+275° F., but assemblies have been de- 
signed in selected materials which function 
efficiently os high as +900° F. These units 
ore practical where hydraulic fivids have 
lost efficiency or reached their flash point. 


5 LUBRICATION LATITUDE. Even if 
lubrication fails or cannot originally 
be provided because of extreme tempero- 
tures or other problems, Saginaw b/b 
Screws will still operate with remarkable 
efficiency. Saginow units have been de- 
signed, built and quolified for operation 
without ony lubrication. 


FAIL-SAFE PERFORMANCE. For less 

vulnerable than hydraulics. In addi- 
tion, Saginaw offers three significant od- 
vontages over other makes: (1) Gothic 
arch grooves elimi dirt tivity, in- 
crease ball life; (2) yoke deflectors and 
(3) multiple circuits provide added assur- 
ance against operating failure. 





creaus 


SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 
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Saginaw b/b Splines average 40 times lower 
friction coefficient than sliding splines 


Transmit or restrain high torque loads far more 
efficiently—have been built from 3 inches to 10 
feet long—% inch to 6 inches in diameter. 


The steel balls recirculate in closed 
circuits formed by mating 

raceways spaced around the circum- 
ference of — outer splines. 


high torque loads. In- 
stead of sliding against each other, 
balls. Guides return ba! 


surfaces glide on rolling 
This revolutionary new kind of spline utilizes the same basic 
principle pioneered by Saginaw in the bcll/bearing screw. 

It permits new engineering designs never before practical— 
literally lets you achieve the “impossible”! In any application 
where column length must change under torque load, the 
Saginaw b/b Spline offers greatly decreased friction, less 
wear, longer life, more dependable operation. It can be 
fitted with integral gears, clutch dogs, bearing and sprocket 
seats or a wide choice of other attachments for use with 
electric, hydraulic or pneumatic units. To convert push-pull to 
rotary motion, helical types are available with very high leads, 
ranging from 20:1 to 100:1. 

SEND TODAY FOR THIS FREE 1957 

ENGINEERING DATA BOOK.. 

or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 

General Motors Corporation 

b/b Screw and Spline Operation 

Dept. 4R, Saginaw, Michigan 

Please send new engineering data book on Saginaw b/b Screws and 
Splines to: 


NAME_ 





COMPANY ate 


ADDRESS 





CITY 
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High Speed Vertical Milling Machine 


Magnetic Clamp 
















ALL CASTINGS 
ARE MADE 
OF MEEHANITE 





ALL GEARS 
OF CHROME NICKEL 
ALLOY 













Backlash Compensation 
on Longit. and Cross Feeds 








Automatic Lubrication 












SADDLE 
30” Long 











Rapid 
Traverse 









ss 
12 Selective Feeds 


Are Changed While 
Table Is In Motion 















SPECIFICATIONS 












TABLE 36” - 42” - 48” eer A 
Longitudinal feed 26” - 30” - 38” Maximum distance spindle to table........ 18” 
Width 10” Maximum distance spindle to column... 25” 
Cross feed ceed 10” 12 DIAL TYPE table feeds......... 7/16” to 19%” 
8 Spindle speeds ... 75-2850 rv. p. m. RAPID TRAVERSE .......................000. 100” p. m. 
3 automatic feeds .0015” - .003” - .006” Micrometer depth stop graduated in .001” 
aii tanencctssessceancninis 5” Large dials graduated in .001” 

Head traverse travel 13” Brake inside pulley stops spindle instantly 
Motor for Spindle + S08. Motor and pulley dynamically balanced. 
Motor for table feed oosenss Os Pe Net weight (approx.)...... seserseseee OO Lbs, 
Saddle : 30” (ied es Tc. eC Se 40” x 25” 











MANEX 


MACHINERY CORPORATION 
204 Central Park South New York 19, New York 
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Names 
in the News... 


R A Canning has been appointed 
manager of manufacturing of the 
newly formed Magnetic Materials 
Section of General Electric’s Metal- 
lurgical Products Department. R J 
Studders has been named manager 
of engineering; Max E Hartl, market- 
ing manager; and Anthony J Gizzi, 
manager of the specialty resistor 
project. 


Andrew F Haiduck, executive vice 
president in charge of manufactur- 
ing for Lear, Inc, Santa Monica, 
Calif, has been named to the newly 
created post of executive vice presi- 
dent of the company. 


Robert G Hill has been promoted 
from sales engineer to sales manager 
of the Original Equipment Division 
of the Leece-Neville Co, Cleveland. 


R L Greene, assistant sales manager 
of Parker Rust Proof Co, Detroit, 
has been made head of special prod- 
ucts sales; he will supervise all ac- 
tivities in connection with aluminum 
treatments marketed by Parker. 


Rolf H Berg, Atols Tool & Mold 
Corp, Chicago, has been elected 
president of Chicago’s 32-year-old 
Tool & Die Institute. Stanley B Hill 
of Kleen-Kut Stamp Works, Inc, has 
been named vice president. 


John A Robertshaw, Jr, an assistant 
vice president of Robertshaw-Fulton 
Controls Co, has been elected a vice 
president of the company. 


E J Legant, plant superintendent of 
General Motors’ Fisher Body Plant 
No. 2 at Flint, Mich, has been shift- 
ed to Oakland, Calif, as plant su- 
perintendent of the Fisher facility 
there. 


Oscar L Joseph has been named 
plant manager of the Ann Arbor 
plant of Associated Spring Corp’s 
Barnes-Gibson-Raymond Division. 
Formerly purchasing agent of the 
Plymouth plant, he succeeds Melvin 
E Donally, who has retired. 


M C Copold has been appointed chief 
of manufacturing development for 
Convair (San Diego), a Division of 
General Dynamics Corp. He was for- 
merly supervisor of manufacturing 
development at Plant Two. 
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Century type SCT, high torque, 
high slip motor drives this sheor 


£. Performance-Rated moTOR 
EXACTLY FITS THE 
NEED ON THIS SHEAR 


To get full value from your equipment, motor performance must 
match machinery requirements. Whether the horsepower need is 
large or smoll, Century Performance-Rated Motors can supply 
the performance characteristics you require. 


This shear has a Century Motor selected for proper size, speed, 
and torque with “high slip” characteristics. When the clutch is 
actuated, energy stored in the flywheel during the idle part of 
the cycle is used to drive the shear. As the load comes on, the 
motor speed pulls down—thus cushioning the shock of the load. 
This saves impact on the shear and motor, reduces power line 
surge and permits use of a Century Motor Performance-Rated 
to do the job without excess horsepower. 


’ Century Performance-Rated Motors are designed in a wide range 
of torque, speed, mounting and frame characteristics. Call your 
nearby Century authorized distributor, or contact our District 
Sales Office. 











Performance Rated © his =i ds peels : . ‘ eee 
MOTORS CENTURY ELE: * 
1/20 to 400 H.P. . ao 


ae T eo ae! 


CE 69RR 1806 Pine Street, St. Lovis 3, Missouri Offic 
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reasons for checking your 
Commercial Heat Treater First 


HE PROVIDES... 
















uutinisill 
Uhl 


(tn 















Guidance in Steel Metallurgical Understand- Assistance in 5 Sl ~ heniaie 
Selection and Design ing of Metal Properties of Parts for Heat Treating 






wv" 





Mull 
(tu 


ult 





eae 


Knowledge through Experience Extensive array of Final laboratory and 
of the Right Heat Treat Equipment and Facilities non-destructive Testing 
for the Job 













Whenever your production requirements for a new product or 
the redesign or improvement of an old one mean the installation 
or expansion of heat treating activities, it will pay you to check with 
your Commercial heat treater before tackling the job yourself. 












The 6 basic reasons for this are shown above. 
Remember the Commercial Heat Treater has the skill, the experience, 
the equipment; — all under one roof ready to serve you. 














American eons Treatment Co. 









New "south Boston eT lene Corp. 







Elizabeth, 7, Massachusetts 
Anderson Stoel ‘Treating Co. Paulo Products 
Detroit, Michi St. Louis 10, Missouri 


gan 
B. & W. Precision Heat Treating Co. Witte Commercial Heat Treating Co. 
Kitchener, Ontario, Canada 


Benedic?-Miller, Inc. Fred Heinzelman & Sons The yt Steet Treating Co. 















Lyndhurst, New + a New York 12, New York Clacinaet! 
Bennett Heat Treating Alfred Heller Heat Treating Co. J. W. Rex Compan 
Newark 3, New sorsey New York 38, New York Lansdale, many 
Commercial Metal Treating, Inc. Hollywood Hect Treating Co. Stecten ©. tech a 
Bridgeport, Conn. Los Angeles 38, California ~~ A te rd 12, 3 nr re 
Cook Heat Treating Co. of Texas L-R Heat Treating Company arto! onnecticu 
Houston 11, Texas Newark, New Jersey Cc. U. Scott & Son, Inc. 
The Boyton, Forging & Heat Treating Co. The Lakeside Steel improvement Co. (Stainless Steels) 
Dayton 3, Ohio Cleveland 14, Ohio Rock agent, & Ilinois 
am ~ Heat Treating Corp. Metallurgical, inc. Standard Steel Treating 
Dalias, a Minneapolis 14, Minnesota Detroit 10, Michigan 
Drever Metallurgical, Inc. Syracuse Heat Treating Corp. 
e Philadel hia 3, ie - ann City 8, Missouri ‘= eee. com York 
reenman reating Company jetla’ em em inton Heat Treating Company 
Worcester 5, Massachusetts Philadelphia 18, Pennsylvania Cleveland 16, Ohio 
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to give you: 


1 Precision Flatness %@ 


2 and Finish 


in production quantities 


Parts large or small—tall or squat —whatever the 
case may be, there’s a Lapmaster tailor-made 

to meet your production requirements at 

the lowest possible cost per piece. 


If you are now lapping by other means— 
hand scraping or grinding—it will pay you 

to investigate the Lapmaster. Our fully 
equipped lapping laboratory is at your disposal 
to analyze your problem, test run a number 
of pieces and furnish you with a complete 
production report without obligation. 


*‘John Crane”’ Lapmasters are capable of con- 
sistently producing flatness to less than one 

light band (11.6 millionths of an inch), micro- 
inch finishes of 2 to 3 RMS on all materials“ | 
including cast iron, steel, magnesium, alumi- 
num, brass, carbon, ceramics and plastics. 


Crane Packing Company, 6436 Oakton St., 
Morton Grove, Ill. (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd. 617 Parkdale 
Avenue, Hamilton, Ontario. 


Free data 
These 3 booklets on Production Lapping 


and Light Band Reading are yours 
for the asking. Write today. 


fi yy 
MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS 


CRANE PACKING COMPANY 
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Your Best investment 


for Today’s \ Production 


* Continuous Horizontal 
Broaching Machine 
Stroke—42” to 120” 
Cutting Speeds—27 to 49 f.p.m. 


Vertical Pull-Down 

Broaching Machine 

Capacity—5 to 50 tons 
Stroke—30" to 72” 

Cutting Speeds—4 to 35 f.p.m. 


Vertical Twin Ram Broaching Machine 
Capacity—5 to 25 tons 
Stroke—30” to 100” 

Cutting Speeds—4 to 35 f.p.m. 


Horizontal Surface Broaching Machine 
Capacity—10 to 50 tons 
Stroke—90” to 240” 

Cutting Speeds—15 to 300 f.p.m. 


Cutting Speeds—4 to 35 f.p.m. 


Capacity—3 to 50 tons 
Stroke—6” to 90” 
Cutting Speeds—4 to 35 f.p.m. 


NOTE—All capacities, strokes and cutting speeds given are for standard 
machines and will be varied to suit your requirements. 








» e DETROIT 
Broaching 


You want machines for foday’s production to be rugged 

. built to deliver high output consistently, without 
costly shutdowns. But look to the future as well! Be sure 
that these machines are also designed with maximum 
versatility . . . so they'll be readily adaptable to model 
changes for tomorrow’s production, too. 


Detroit machines meet these requirements because 
they are: 


© RUGGED .. . take overloads 50% over rated capacity. 

@ FLEXIBLE . . . easily retooled for part or model changes. 
© DEPENDABLE . . rigid construction and stabilized hydraulic 
circuits essure consistent high production. 

© SIMPLE . Sausy te dpe; cacy to malin 

© VERSATILE . . available with manual, semi-automatic or 
full automatic control plus automatic tool handling. 

e@ PRECISE . . . total ram runout less than .0005” through 
strokes as long as 100’. 

@ FOOLPROOF . . . full interlocking protects machine and 
poser ag electrical. and ers pt ce equipment to J.1.C. 


To make ‘ best investment for today and tomorrow, 
consult our Engineering Department. They'll recommend . 
the right high-capacity, high-performance Detroit ma- 
chine to solve your problem, along with complete tooling 
and automation if required. Send parts, prints or details 
of your problem now. 


DETROIT BROACH & MACHINE COMPANY 
DEPT. A-3, ROCHESTER, MICHIGAN 


DETROIT 0 
(0 Continuous Horizontal! Broaching Machine 
00 Horizontal Surface Broaching Type 
00 Single Ram Vertical Type 
8B ROA. Pe § 0 Twin Ram Vertical Type 0 Broaching Tooling 
0D Pull-Down Vertical Type O Presses 
& MACHINE COMPANY — 


DEPT. A-3 bein 


ROCHESTER, MICHIGAN COMPANY 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


- 











ADDRESS 





CITY ZONE BT AT Cena 








BRIDGEPORT BRASS 


COPPER ALLOY BULLETIN 


nee Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 
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TIPS ON MACHINING 
DURONZE (ALUMINUM- 
SILICON BRONZE) ROD 


by M. A. BUELL 
Chief Staff Metallurgist 


Our general designa- 
tion for silicon bronze 
rod is Duronze. Du- 
ronze 707 is one of these 
alloys and contains 
91.0% copper, 7.0% aluminum and 
2.0% silicon. This composition makes 
Duronze a tough, strong and corro- 
sion-resistant alloy suitable for a 
variety of applications, such as gears, 
pump parts, pinions, valve parts, etc. 

It is this toughness which has to be 
considered when machining Duronze 
707. Although the chip is brittle, its 
tensile strength is 50% greater than 
that of ‘leaded brass. Consequently, 
extra machining power is required. 
Likewise, tools of a high degree of 
hardness, such as carbide-tipped tools, 
should be used. The tools should be set 
on center, or slightly below, to insure 
correct front clearance. Any rubbing 
will result in rapid wear to the tools. 
Above all, sharp tools are essential. 

Cooling is most important when ma- 
chining Duronze 707. The heat build- 
up, due to friction between the tool 
and the metal, is considerable. Con- 
sequently, the heat must be dissipated 
with a plentiful flow of coolant. A low- 
viscosity mineral oil of around 100 
Saybold seconds is generally satisfac- 
tory. Sulphurized mineral oil can also 
be used but tends to stain. 

Deep cuts should be avoided, but can 
be handled without trouble by splitting 
the operation into roughing cuts and 
finishing cuts. This procedure also 
helps increase accuracy and helps im- 
prove surface finishes since it tends to 
variations in dimensions and surfaces. 

An article of this nature commonly 
high lights some of the topics involved. 
More complete information on specific 
problems— whether on Duronze or any 
other copper alloy—can be obtained 
by writing or phoning your nearest 
Bridgeport Sales Office. Our field men 
will be glad to serve you. 








Propane Valve Uses Duronze* “Heart” For 
Extra Strength And Troubile-Free Service 


The cylinder valves that regulate LP 
gas in home systems must have tough 
construction, be easy to operate and 
offer maximum safety. To fill these 
needs, the Aluminum and Brass Co., 
Inc. of Lockport, N. Y. makes high- 
quality propane valves that use 
Bridgeport’s Duronze 707 Alloy for the 
lower stem assembly—the “heart” of 
the valve. 


Duronze Requirements 


These stems must really take it— 
stand up under severe service, be un- 
affected by sudden temperature 
changes and also resist corrosion to 
avoid freezing or sticking. To meet 
these tough material requirements, the 
manufacturer specified Duronze 707— 
a high-strength, aluminum-silicon 
bronze alloy that can also be machined 
to the close tolerances needed for the 
valve parts. 





*Aluminum-silicon bronze 


Solving the Problem 

Before Duronze was used, the lower 
valve stem was made of brass. The 
constant shutoff action of the valve 
exerted a crushing pressure on the stem, 
which in turn developed a concave area 
in the brass seating member and pre- 
vented a gastight seal. Because Du- 
ronze is not affected by this shutoff ac- 
tion, this problem has been eliminated. 


Matching Metal to Job 

These propane valves are another 
example of how Bridgeport matches 
the metal to the job. By working closely 
with the manufacturer, the Bridgeport 
salesman was able to meet his speci- 
fications exactly and help contribute 
to the over-all superiority of the prod- 
uct. The Bridgeport salesman who calls 
on you, or our nearest sales office, is 
always ready to offer you the same 
service on your products. Call them to 
use this service to your advantage. 


BRIDGEPORT BRASS 


B t Bridgeport Brass Company, Bridgeport 2, Connecticut, Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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EVERY #\ HOURS THIS 
PRECISION MACHINE 


e DRILLS 8536 HOLES 
e MILLS 776 FLATS 


e MILLS 776 SLOTS 


..-including 


gun drilling operations 
on 4656 holes 


This MORRIS Model 322-S High Production 
Machine produces 97 refrigeration compressor 
crankshafts per hour at 80% efficiency. In each 
part it automatically drills 11 holes, varying in 
diameter from .125” to .375”. Six holes, including 
one hole 43/4,” deep, are drilled using gun drill- 
ing techniques. In addition, the machine mills one 
end slot and one chordal flat on the shaft. 


These operations are coordinated through use 
of a MORRIS basic center column machine, 
equipped with a 48” dia. table, a 12-station 
automatic indexing mechanism, and 16 MORRIS 
AIR-OIL-Matic and Cam-Matic Drill Units. 


See our insert in 
Sweet’s Machine Tool File 
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The result isa completely automatic “‘special”’ 
machine, designed using a standard basic ma- 
chine and standard drill units . . . at a fraction 
of the usual special machine cost. The machine 
may be altered for model changes, without 
scrapping a complete machine. 


Investigate the production-boosting and cost- 
saving advantages of MORRIS Unit-Type High 
Production Machine Tools. WRITE TODAY 
for detailed literature, or outline your produc- 
tion problem for analysis by MORRIS engineers. 


MACHINE TOOL COMPANY 


933 HARRIET STREET 
CINCINNATI 3, OHIO 





YOU GET SPEED 
pus ALLURAGY 


WITH MOORE JIG GRINDERS 


PATTISTICOME PICT oF PVINSE RTE fet, 


HOLES from 1/64” to 8” Relocated and Ground 
within .0001” in One-Third Previous Time 


Before hardening, this two-station die block was Moore- 
Jig-Bored to eliminate the need for excessive grinding. 
After hardening and surface grinding, all holes were 
Moore-Jig-Ground to exact size and location. Blank hole 
and center piercing hole were ground with ¥2° included 
taper. Little clearance could be allowed between punch 
and die. Jig grinding time: only 2% hours. 





CONTOURS, Too, Accurately Jig Ground 

and Checked in One Setting 

This flanged punch, impractical to grind by any other 
method, was a natural for the No. 2 Moore Jig Grinder. 
All radii—male and female—were ground accurately to 
location and size. The piece, having been set up on a 
rotary table, was aligned to permit grinding of the 
angular surfaces. And the entire contour was inspected 
by the “indicator measuring” method while the punch 
was still on the machine. 





“HOLES, CONTOURS AND SURFACES 


is bound to become a classic to the man 
or shop that does accurate work.” 


American Machinist Book Review 


424 pages—$5 U.S.A., $6 elsewhere 














The word “versatile” must have been coined for the 
No. 2 Moore Jig Grinder. Not only does this machine 
relocate and grind straight and tapered holes with 
ease, but it contour grinds, chop grinds and slot 
grinds just as skillfully. 

The Moore Jig Grinder, together with its tool- 


room teammate, the Moore Jig Borer, enables tool 


and die sections to be produced concurrently, puts 
diemaking on an interchangeable-parts-and-assembly 
basis. And it’s also a time-saver on production jobs. 

Employing the accurate lead screw measuring prin- 
ciple and a convenient system of coordinate hole 
location, the fast and sure Moore Jig Grinder elimi- 
nates hours of checking on bench and surface plate. 

Why not find out how this remarkable machine 
can save you sizeable chunks of time and money. 
Write today for our detailed bulletin. 


MOORE SPECIAL TOOL COMPANY, INC. 
738 Union Ave., Bridgeport 7, Conn. 


NO. 2 MOORE JIG GRINDER 
Range 10” x 16” x 16” height. Grinding 
speeds from 12,000 to 60,000 rpm. In- 
finite feeds up and down; spindle- 
housing heat control. Features slot 
grinding attachment. 


ADD “i> TO YOUR TOOLROOM 


NIG BORERS + JIG GRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
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LOW, WIDE and HANDSOME 


.-. it’s the largest of its kind in the world 


This is the largest mechanical underdrive 
press in the world. It is 40 feet long, 20 
feet above floor level, 22 feet below, and 
has a capacity of 2400 tons. 

And whata job it does! At the Reading, 
Pa., plant of Parish Pressed Steel Com- 
pany, it stamps out 20-foot-long auto 
chassis side rails from thick hot-rolled 
steel blanks...two per stroke, sixteen per 
minute. Or, by using the cushion be- 


tween the openings in the uprights, it 
produces 30-foot-long truck chassis rails. 

Like Parish, many a firm is shifting to 
underdrives wherever it can. Their low 
silhouette fits into one-story plants. And 
with the entire drive “down under’— 
below the working floor — maintenance 
becomes simpler and faster. It’s the mod- 
ern press for the modern plant. In other 
words, it’s Bliss, 


5 L | S S 100 years of making metal work for mankind 


E. W. BLISS, COMPANY, Executive Offices, Canton, Ohio 
Presses + Rolling Millis « Mill Rolis « Can Machinery + Die Sets + Ordnance 





NOW... 


a Y%” shear 
adjustable 
to cut 

full length 
¥,"" plate 


continuously 
a 





By increasing rake angle to 34” per foot the 


bs a = SEE HOW shear can cut 34” steel plate with the force 
. normally required to cut 1” plate. A con- 
j RAKE ANGLE OF ” ventional shear would be permanently dam- 
% aged by overload if this were attempted. 
wid = PACIFIC 





In cutting rated capacity (14”), sheer cuts 


Adjusting Pacific rake an- FAAS 
gle by hand control lever HANES 


Vy." exactly the same as conventional fixed rake 
va angle shear. 





NE tal 
FOR PERFECT 





In cutting 14” steel, the 
rake angle is reduced 


! 
' 
: 
wv 
i 
~ 
! 
SHEARING OF to 3/32” per foot and 
ae MO ” the shear will cut strips 








ANY THICKNESS Pram 6" fone wp 0680 gut 


OF METAL minute with less twist 
and bow than with any 
conventional shear.——_> 











Rugged Pacific Hydraulic Shear cuts steel from 20 gauge to 34” plate with 
single knife clearance. For precision cutting, knife clearance can be adjusted 
in 30 seconds to match plate thickness. Pacific Hydraulic Shear cuts noise- 
lessly without shock. Knives last 2 to 3 times longer . . . maintenance down- 
time from blade changing is greatly reduced. Pacific Hydraulic is the safest 
shear. The ram, controlled by a portable foot pedal, can be stopped in- 
stantly at any point throughout the stroke in an emergency. Pacific Hy- 


ABOVE, RIGHT: 44" plate cut with Pacific ada- 


draulic cannot be damaged by overload. Independent time studies confirm ###4ble rake shear 
‘ , : ABOVE, LEFT: 4%" plate cut with conven- 
that it will equal or out-produce any mechanical shear. tional shear 





Mfg. by 


PACIFIC HYDRAULIC SHEAR fiaieyisiienie 


Plants: Oakland, Calif. and Mt. Carmel, Ill. 








DISTRIBUTORS: 

LOS ANGELES—Tornquist Machinery Co. * PORTLAND—Portiand Machinery Co. * SEATTLE—Buckner Weatherby Co. * SALT LAKE CITY—Todd Machinery Co. * DENVER— 
Richard Ives & Co. * HOUSTON—Butcher, Carter & Preston Co. *© DALLAS—Machine Tool Associates * TULSA—Martin Machinery Co. *© KANSAS CITY, DES MOINES & ST. 
LOUIS—Moehlenpah Engr. Co. © NEW ORLEANS—Dixie Mill Supply Co. * ATLANTA—Alilison Machinery Co. * NORFOLK—Tidewater Supply Co. * PHILADELPHIA, 
BALTIMORE—Calco Machinery Co. © NEWARK— G. M. Pearse & Co. * PITTSBURGH—Steel City Tool & Machinery Co. © BOSTON—Wiggleswerth Machinery Co. * ROCHESTER 
—Macaulay Machinery Co. * CLEVELAND—Wigglesworth Machinery Distributors © INDIANA—Herry B. Green Machinery Co. * CHICAGO, MILWAUKEE—The Gute Co. 
DETROIT—Taylor-Thompson Machinery Co. © MINNEAPOLIS—Satterlee Corp. © LOUISVILLE—Harry B. Green Machinery Co. * ALBUQUERQUE—Richard Ives & Co. ®* CANADA 
—Williams & Wilson Ltd. 
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All P-K® Socket Screws are hardened in a propane atmosphere in this 
Westinghouse furnace to prevent carbon loss, eliminate adsorption of 
foreign gases. Part of P-K’s controlled processing which assures con- 
sistent high quality, prevents precipitation or crystallization. Another 
good reason why . . . Jf it’s P-K ... It’s O-K! 


PARKER-KALON DIVISION, Genera! American Transportation 
Corporation * Manufacturers of Socket Screws, Self-tapping 
rews, Screwnails, Masonry Nails, Wing Nuts and Thumb Screw 


J Everywhere Through Leading Industrial Distributor Factofy: Clifton. New Jersey ° W ies e t 
i tee asteners 


Chicago, Illinor l 
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LLEEREMAN 


“Series A” Axzomaiic Drilling and Tapping Machines 





producing faster... better... easier... from coast to coast! 


Hartford, Conn. — Saginaw, Mich. 

Pratt & Whitney Aircraft Saginaw Steering Gear Division, 
Midland Park, N. J. General Motors Corporation 
Marlow Pumps Division Chicago, Ill. 

Ford Motor Co., Aircraft Engine 
Division 

Libertyville, Ill. 


Syracuse, N.Y. The Frank G. Hough Co. 
Carrier Corporation 
Morton Grove, Ill. 


eae “s Y. Bell and Gossett Co. 
nese rumanael Springfield, Ill. 
Barberton, Ohio Allis-Chalmers Mfg. Co. 
Ohio Brass Co. West Allis, Wis. 
Cleveland, Ohio Allis-Chalmers Mfg. Co. 
Eaton Mfg. Co. Tulsa, Okla. 
Cleveland, Ohio Aero Parts Mfg. Co., Inc. 
Fawick Corporation Omaha, Neb. 
Marion, Ohio Omaha Production Co. Division, 
Eaton Mfg. Co. Vickers, Inc. 


Highland Park, Mich. San Francisco, Calif. 
Ford Motor Co. Chas. M. Bailey Co. 


Jackson, Mich. South San Francisco, Calif. 
Calvin Machine Products, Inc. Smith-Blair Co. 


Reading, Pa. 
Textile Machine Works 


These are a few of the Cleereman “Series A” users 
who find this “box cycle” automatic Drilling and Tapping 
Machine the answer to their problems. 

Drilling and tapping a hole “‘at the touch of a button” 
produces faster, easier and at highest profits. Operators 
are relieved of handling cumbersome controls. Operator 
morale is boosted and operator fatigue reduced. 

Join the rapidly increasing Cleereman “‘Series A’’ users 
list. This fast set-up production-type drilling and tapping 
machine has a place in your plant. Don’t delay increasing 
your production efficiency. Wire, write or phone about 
your jobs right now. 





ie R cssatesvinl 
inery & Engineerin 
Company: | CLEEREMAN MACHINE TOOL CORP. 


GREEN BAY, WISCONSIN 
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Charlie Middleman, Foreman, says: 


“| LIKE GEOMETRIC DIE HEADS because... 


... there is practically no down time for changing chasers. Our chasers 
are resharpened in the tool conditioning department so we always have 
sharp sets handy. Joe here has just finished a new setup. He took out the 
old chasers, snapped in a new set and adjusted them to size on a sample 
work piece in 2 minutes flat! 


Supermetric chasers? We like them fine. We get lots more pieces and 
better threads with them.” 











Photo courtesy of the Barber-Coiman Compony 


THE LATHE — Hendey No. 2E 14” General Purpose Lathe 


THE OPERATION — Turning and facing an aluminum component 


THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 


snnect 








TO SIZE OR "RESTRIKE" 
POWDERED METAL PARTS 
400-ton SPECIAL 


DOUBLE TOGGLE COINING PRESS 
with 100-ton pressure on lower knockout 


Stroke: Upper toggle—9” 

Stroke: Lower knockout—1” to 312” 
Variable Speed Drive: 15 to 30 S.P.M. 
Feeding Mechanism: Cam-operated dial 


Your inquiries invited on the efficient press 


production of powdered metal components. 


Press sizes and tonnage capacities available 
to meet your requirements 


Since 1863 


FERRACUTE MACHINE COMPANY 
Builders of Power Presses and Special Machinery 
Bridgeton, New Jersey, U.S.A. 
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UNIVERSAL THREAD and WORM one 


For Production or Tool Room Grinding Operations 


The Type NRK 
UNIVERSAL Thread 
and Worm Grinder 

is designed for grinding 
with single or multi- 
thread wheels. This 
machine, with 
attachments, can be 
used for grinding 

and relief-grinding 

of external—right- 

and left-hand— 

single or multiple screw 
threads—to any 
desired profile. 


THE NRK GRINDS: 


Thread Gauges 
Taps — all kinds — 
straight or spiral flutes 


Trapezoidal Thread Spindles 








° Admits work pieces between centers 28” 
Thread Chaser Dies Maximum length of thread ground 17-%” 


for self-opening die heads Ce INE ici Sacco none cnccanestncason 120” 
Gear and Worm Hobs Maximum thread diameter 
Cylindrical Press Rollers Minimum pitch 
Thread Rolling Dies Maximum pitch 
up to 8” diameter Width of single thread grinding wheel ...........-..-------------- 32” 
Crushers for forming Widths of multi-thread grinding wheel 8” -1.2”-1.6” 
multi-rip grinding wheels Speeds of grinding wheel 1550 or 1900 r.p.m. 
Commercial Threads — Speeds of work spindle 1.6 to 80 r.p.m. 
plunge cut method — on all kinds 
of screws, studs, spindles, etc. 
Internal Threads up to 5‘ diameter IN OPERATION AT COSA’S NEW YORK 


SE MACHINES WE. LITERATURE. 
Racks up to 18” long SEE ee ROOM OR SEND FOR DESCRIPT 


—— nationwide sales and service of precision machine tools 
rC A —from bench lathes to boring mills. 
274 














COSA. CORPORATION, 405 LEXINGTON AVENUE, NEW YORK I7, N.Y. 
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FORGING: COPPER * BRONZE « ALUMINUM ¢ MONEL AND STAINLESS STEEL 





Die Life Increase 


Up To 400% 


@ Naval Bronze, Silicon Bronze, Copper, Alumi- 
num, Monel and all types of stainless steel are 
heated for forging at the H. M. Harper Co., 


Why not have a TOCCO Engineer investigate 
your plant to determine where TOCCO can cut 
your costs and streamline your production? 


American Machinist ° 


Morton Grove, Illinois. Regardless of material 
TOCCO can be profitably applied to brazing, 
heat-treating and forging operations in almost any 
metal-working plant. 


Production Up—In addition to the very important 
savings in forging dies, TOCCO has increased 
production to as much as 265% of output possi- 
ble with former heating methods. On the 1” type 
303 Stainless machine bolt blanks shown here 
TOCCO upped production from 75 to 200 parts 
per hour, using 35 K. W., 10,000 cycles. 


Versatile—The same TOCCO machine is used on 
stock of %” to 14” diameter; heated zones vary 
from %” to 4”. TOCCO’S automatic timing cycles 
provide complete uniformity of heating through- 
out both length and cross section—assuring a 
uniformly high quality product. 


March 25, 1957 


maf 


< TOCCO 


Mail Coupon Today NEW FREE Bulletin 
The Ohio Crankshaft Co. + Dept: 8-3, Cleveland 5, Ohio 


Please send copy of "Typical Results of TOCCO Induction Heating 
for Forming and Forging”. 


Name 





Position 





Company 
Address 























- 
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Only One Man Knew This 


Everyone thought its production was satisfactory. But then 
someone in the front office decided to try ANTISEP. 

The Houghton Man was called in. He looked the old lathe 
over, then prescribed a test run with AN TISEP Cutting Base. 
When he suggested the speeds and feeds to go with ANTISEP, 
everybody thought he was kidding. Either that, or he was 
out to break the old girl up. 

This lathe is running, right now, at higher speeds than it 
ever ran with oil-base cutting fluids. Feed has been increased. 
It’s producing more than it ever did before—thanks to 
ANTISEP. 

The super-cooling power and extraordinary lubricity of 
ANTISEP make it possible. Mixed 1:25 with water, ANTISEP 
cools as no oil can. Other benefits: no smoke, no rancidity, no 
chip buildup. Finish quality is limited only by the capabilities 


of machine and tool. 
TO p SP dal ! Best of all, ANTISEP is just one of a whole family of supe- 
rior Houghton cutting oils and bases. Ask your Houghton 
Man about them today. 
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5 i Lathe Could Cut So Fast 


HOUGHTON’S FAMILY OF CUTTING OILS AND BASES: 


Cut-Max Series of fortified ready-to-use cutting oils and concentrated 
bases for dilution by user. 


Antisep All-Purpose Base Miscible with either water or oil; for 90% of all machining uses. 
Antisep Soluble Oil Antiseptically treated; detergent action; releases grinding dust. 
Houghto-Grind 50 Grinding concentrate; stops rust, won’t load wheel. 

M. M. Honing Oil Beats kerosene for honing. 






ANTISEP BASE 


4. product of e WOVUGATON .O. 


AALASTD 
Qt + SHAE 

agd - DEIR 

Wh = CAE 


Ready to give you 
on-the-job service... 












PAALADELY 
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They cut out three oils by changing to one... 


Standard Oil lubrication specialist Bob Cleland and 
plant manager |. G. Smallegan inspect work fur- 
nished by operator Dick Stockwell. Giving technical 
help to customers like this is something for which Bob 
Cleland is well fitted. Bob has a mechanical engineer- 
ing degree from Michigan State and has completed 
the Standard Oil Sales Engineering School. 














STANICUT Oil 166 BC 


Screw machine plant saves on oil inventory and handling, receives 


other benefits by converting to dual-purpose cutting oil. 


Grand Rapids Metal Products Company’s prob- 
lem was the mixing of cutting and lubricating 
oils in their National Acme and Gridley screw 
machines. In all, four oils were used. In some 
machines a cutting oil, two lubricating oils and a 
base oil were employed to improve machining 
characteristics. Lubricating oil leaking past seals 
mixed with the cutting oil, reducing cutting oil 
qualities. Oil mixtures were constantly varying, 
and troubles in tapping resulted. 


Standard Oil’s Bob Cleland, working with plant 
management, suggested Sranicut Oil 166 BC. 
This oil, he explained, is a dual-purpose oil. It 
can be used for lubrication as well as for cutting, 
and no dilution of the cutting oil can occur. 


After a week’s trial in one machine, the entire 
plant was converted to Sranicut Oil 166 BC. 
Tap troubles were reduced, resulting in much 
less down time. Spindle speeds have been in- 
creased, yet the spindles run cool. Oil inventories 
have been reduced from four to one. 


Stranicut Oil 166 BC does not corrode bearings, 
gears, bushings, spindles or other machine parts. 
While Stanicut Oil 166 BC contains E.P. addi- 
tives, it does not stain copper or brass. 


Get the facts on how Sranicut Oil 166 BC can 
help you. Call the Standard Oil office nearest you 
anywhere in 15 Midwest and Rocky Mountain 
states. Or write to Standard Oil Company, 910 
South Michigan Avenue, Chicago 80, Illinois. 





Quick facts about 
STANICUT OIL 166 BC 


A dual-purpose oil — suitable for both 


cutting and lubrication. 





Non-corrosive to work or machines. 





Formulated with E.P. additives. 





Stable under all normal conditions. 





Non-irritating. 





A cutting oil that permits high 
operating speeds. 





Non-staining to either copper or brass. 








A) 


STANDARD 


| 


STANDARD OIL COMPANY 


(Indiana) 











CARBIDE PLUG GAGES 


TUNGSTEN CARBIDE 
wire type .010" to .760" diameter* 


TUNGSTEN CARBIDE 

taper lock type .365" to 1.510" diameter 
In addition to its regular line of tungsten carbide wire type 
plug gages from .010” to .760” diameter, The Van Keuren 
Co. now offers a line of tungsten carbide taper lock plug 
gages in the range from .365” to 1.510” diameter. 


Van Keuren tungsten carbide wire type gages have proved 


their worth on thousands of tough gaging jobs. VK tung- 
sten carbide taper lock gages are similarly effective. If 
wear is a factor in your overall gage costs, you can save 
money by using VK carbide plug gages. 


Finish on VK gages in either the wire type or taper lock 
type in tungsten carbide will average .5 RMS or better. 


These gages are available in Class Y, X, XX and XXX accuracies at 
moderate prices and on a reasonable delivery basis. 


*Note full length wire-type member in above illustration. 


Send for a copy of the new, 258-page Van Kevren Cctalog and Handbook No. 36 containing 
valuable technical and engineering information on measuring problems and methods. Address: 


MK 


tical Flats ... 
38th YEAR >is hare 


Gage Blocks... 


sw: Yar Kearihy «o.. 


173 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment . . . 
Wire Type, Taperlock and Trilock Plug Gages . . . Master 


Light Wave Micrometers . . . 


Setting Disks . . . Thread Measuring Wires . . . Gear Measuring Wires . . . 


Carbide Plug Gages . . 


. Carbide Pivots .. . 


Precision Lapping Service. 





American Machinist * March 25, 1957 





DB) . 
WHY PAY MORE esign a 


for specials, when you can get 
what you need FROM STOCK? 


round 





types and ratios 


FROM STocK 


, 
/ 


ml 


All Ratiomotors also sold without motors as 


FLANGED REDUCTORS 


cetiiattt « 


> a 


Double Reduction 
Vertical Right Angle Drive 1 : 
er; 
And now y , a < 
MORE SIZES OE i > ee 
in small 53 ae 
REDUCTORS 


‘ 


¥ 
) 


, abe - 
} 


Meet increasing needs for smaller units in | | Catalog No. 56 
Horizontal Right Angle Drive models. Boston ‘ec lists full specifications, 
: | includes 50 pages of 
Gear Works, 60 Hayward St., Quincy 71, Mass. engineering data to 
aid in selection and 

application, 


For nearest Distributor, look under “GEARS” 57BG-RR-31 
in the Yellow Pages of your Telephone Book 
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TURRET 
MILLING 
MACHINE 














... the “greatest value” 
in the 
machine tool market 


The “greatest value” is not a slogan 
coined here in Bridgeport by us. . . it is 
the term applied to Bridgeport Milling 
Machines universally . . . by those who 
use them . . . by those who sell them... 
and by those who are waiting for them. 


To those who have “Bridgeports” on 
order, may we say that we are constantly 
stepping up our production consistent with 
turning out highest quality machine tools. 
It is most gratifying to us to have others 
go on record, verbally and in writing, to 
the effect that “Briageport” is sy- 
nonymous with “greatest value”. 
And it is no accident that this ex- 
pression should be so univer- 
sally applied to Bridgeport 
Millers. Everything connected 
with the design and building 
of these machines has had “value” as the 
objective . . . value in terms of precision 
. value in versatility . . . value in ability 
to get maximum utility from the use of the 
“Bridgeport”. 
“Bridgeports” are within the reach of any 
shop, small or large. Small wonder then for 
the recognition and acceptance of these 
time-tried and proved versatile machine : Further facts are available through 
tools ... the “greatest value” in the machine your nearest dealer or through us 
tool market. direct. 











Bridgeport, Conne 


Manufacturers of High Speed Milling Attachments and Turret Milling 
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CUSHMAN 
CHUCKS 


the answer to precision workholding 


MANUALLY 
OPERATED 
CHUCKS 


AIR OPERATED 
07 5 1S] 07S — 


CUSHMAN 
POWER 
WRENCHES 


ACCRA-— SET 
CHUCKS 


JET ENGINE 
CHUCKS 


CUSHMAN CHUCKS Give CHUCK-ABILITY 
—The ability to SPEED your work... ELIMINATE 
fatigue... IMPROVE your products... and REDUCE 
your costs . . . through design and selection of the 
right workholding devices. 


CUSHMAN CUSHMAN CHUCKS... 
CHUCKMAN a Product of American Quality, Labor and Materials 
oe haber SOLD THROUGH YOUR INDUSTRIAL . DISTRIBUTOR 


THE CUSHMAN CHUCK COMPANY 
Hartford 2, Connecticut 





send it 
out to 


There is no faster, more reliable way to get help 
with difficult tooling problems than to send it to Columbus 
Die-Tool. Backed by 50 years of experience, CDT has 
three basic objectives when designing and building tools, 
jigs, fixtures or special machinery. 

1. Increase Production 
2. Improve Quality of Product 
3. Lower Production Costs 

These and other benefits are reasons why so 
many of the nation’s leading manufacturers regularly 
avail themselves of the specialized services of Columbus 
Die-Tool. Perhaps we can solve your tooling problem 
and help you make your product . . . better, for less. 


Columbus Die oot 


AND MACHINE COMPANY 


PP. O. BOX 750 © COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS @¢ FIXTURES ¢ SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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VAILL 


TUBE END-FORMING MACHINES 


have hundreds of tube end- 
forming and shaping appli- 
cations ... 


Fast, accurate production at 
less cost. 

Beading e Flaring @ Flanging 
e@ Sinking @ Expanding e 
Grooving @ Threading e Re- 
ducing @ Double Lap Flaring 
e Double Lap Flanging. 


On tubing up to 6 in. diameter. 


Free—New Bulletin T-1 shows 
and describes the versatility 
of Vaill Tube End-Forming 


Machines. Vv 


THE VAILL ENGINEERING CO. 


135 E. MAIN ST., WATERBUKY 20, CONN. 








BH. TANNEWITZ 


e 
4 ROOM BAND 


Fe VARIABLE SPEED TOOL 
Al AND HIGH PEED METAL 
t+ 


CUTTING BAND SAWS 
SINGLE OR VARIABLE TO 15.000 


¢) 3. 
— 
a 
. FPM. PRODUCT OF MORE THAN 50 YEARS OF 
SPECIALIZATION. Write or phone 


yt The TANNEWITZ WORKS Grand Rapids 


e 


Michigan 





STEEL BLUE 


Stops Losses + 
making Dies and =) 


Templates by ~ 
_g Sy," KEM 
oe "ter Bit 


Popular kage is 
8-oz. can fitted with 
Bakelite cap holding 

-soft-hair brush f 


surface ready for 
layout in a few minutes. 

The dark blue background = 

makes the scribed lines = 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 
on letterhead 


THE DYKEM COMPANY 
23018 North 11th St. © St. Lovis 6, Mo. 








END NIGHT CLEANUP & MORNING REBLUING 
107 is used to locate high 
surfaces. As it does not 4 
Temains in con on work > 
scraper’s time. Intensely blue, smooth paste 
. transfers clearly. No : - 
ous to metal. Uniform. Available in collapsible 


tubes of three sizes. Order from your supplier. 
Write for free sampie tube on company letterhead. 


THE DYKEM CO., 2301B NORTH ITH ST., ST. LOUIS 6, MO. 


DYKEM HI-SPOT BLUE 
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Material: Heppenstall ‘A’ 

Conventional Machining 
Time: 40 hours 

Elox Setup & Machining 
Time: 8 hours 
Saved: 32 hours 


Machine tool: Elox Standard M-500 
Electrode: Cast Elo-met #3 
Customers report 75% time saving 
in re-working dies after washout... 
no annealing is necessary. 











TUNGSTEN CARBIDE 
SINGLE POINT TOOLS 


E D M produces 14 identically ma- 
chined tools per hour. Timesinclude 
roughing and finishing, machining 
both faces, nose radius and top. 
Radius held to  .001”. Tools were 

roduced by 1 man operating 2 
lox Tool & Cutter Grinders, using a 
brass wheel. Users report Elox 
sage tools give greatly increased 
ife when compared to abrasive 
ground tools. 


We ln ane inn 
EMBOSSING DIE 


Material: Air Hardened Tool Steel 
Die consists of 1,250 squares ma- 
chined .100” x .030” deep in the 
bottom section of the die. Sharp 
corners on each square had to be 
maintained. 


Conventional Machining 

Time: 227 hours 
Elox Setup & Machining 

Time: 10hours 


— ie ee a i ie 
Saved: 217 hours z EL] 
Machine Tool: EloxStandardM-500 [| : OX 
Electrode: Free machining brass 2 : NpicoaeN a 
ae ated Aas ace ‘phe hb Le i A dca el "ecb Ae dhe A ecco hah | hd d's aha 
EXTRUSION DIE oo ' 
Material: Air Hardened Tool Steel 
Conventional 
Machining Time: 4 hours 
Elox Setup & 
Machining Time: 1 hr. 38 min. 
Saved: 2 Hrs. 22 min. 
Machine Tool: Elox Standard M-500 
Electrode: Free machining brass 
Machining is done after final heat 
pares ... eliminating the possi- 
bility of distortion. 














These jobs were done for Elox customers in our “Prove It” Division. There’s 
more to them than just “man hours” saved. The Elox sales engineer in your 
area would like to give you all the details about these and other applications 
of Electrical Discharge Machining. Why not write... 


Coy 0UluDKL - a" 1828 N. Stephenson Highway 
ULE Royal Oak 3, Michigan 
*T. M. Reg. 
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Erickson Precision Expanding Mandrels Solve Assembly Problems 


>) ( 
WW... ») Q 
Sy 


CC vé KG 
Mk 
b: 


“a * . | Qu 
DRY «Gi I WU 


Wy) 
Ri 
« RC K( 
Wii ») 
Wy AWW) 
SAN) 


yd») >» Py 


Photos: Courtesy The Emerson Electric Mfg. Co., St. Louis 


e.g. electric motor stators 


Emerson Electric, big-name electrical manufacturer, 
assembles stator laminations the modern way—with 
Erickson Mandrels. Gone are the old-fashioned arbor 
assembly methods that require a large tolerance 
between laminations and arbor. . . that lead to eccen- 
tricity of stator bore and to additional finishing 
operations on the OD. 

Emerson Electric works “from the inside out’’ with 
Erickson Precision Expanding Mandrels. Laminations 
are placed on a fixture and the fixture slipped over 
the expanding mandrel. Laminations are then welded 


Collet Chucks 
Floating Holders 
Tap Chucks 


Indexe rs 


together with two passes through a three-torch head. 

Result? Stators are concentric within Erickson’s 
guaranteed accuracy of five ‘‘tenths.”” And Emerson 
Electric gets a better motor with uniform air gap... 
that produces uniform torque and rated horsepower 

. that creates minimum electrical interference... 
and that lasts longer. 

If this cost-cutting case history triggers your imagi- 
nation, contact the nearest Erickson representative. 
He'll be pleased to demonstrate how Erickson Precision 
Expanding Mandrels can cut your assembly costs. 


AA-4133 


ERICKSON TOOL COMPANY 


2309-3 Hamilton Avenue «+ Cleveland 14, Ohio 
Tap Holders 

Air-Operated Chucks 

Expanding Collets 

Special Holding Fixtures 


Bothered by a tough holding problem? Then let us show you how Erickson mandrels 


speed production, lower grinding or inspection costs. Write for Catalog K. 
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- (Dof stator assembly (lower left requires 
No finishing operation after welding. | 


# 


‘ane ond 
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‘TRUKUT’ increased 
production 
4 times...” 





A small Mid-Western machine shop was confronted 

with an economic problem — production costs were too high — 

tool life was too short. While engaged in the job of cutting threads on 
1020 16-gage electric welded steel tubing, the shop called in Sinclair 
Representative Raymond F. Ohm for help. 

Mr. Ohm reports: “Tool life was a maximum of only 100 pieces before 
burning took place. Thread was very rough, due partly to chatter because 
of thin wall of tube.” 


“T recommended Sinclair TRUKUT® EP Soluble Oil, Grade C, because 

it affords greater emulsion stability, longer tool life and better finishes 

with close tolerance. It also gives a greater cooling and load-carrying capacity 
to prevent tool welding and burning.” 

“With TRUKUT, production has been increased four times. Four hundred 

or more pieces are produced before tool is replaced. Also — finish of threads 
is finer, and general appearance of the finished piece is better.” 


“The shop found TRUKUT Ev, Grade C, so satisfactory that it now 
uses TRUKUT exclusively.” 

If you have a problem with cutting or grinding coolants, 
it will pay you to look into the advantages of Sinclair LS 
TRUKUT EP Soluble Oils. Contact your local ~ 


\ 
Sinclair Representative, or write to Sinclair Refining aie CONTACT YOUR 


Company, Technical Service Division, 600 Fifth Avenue, 
New York 20, N. Y. There’s no obligation. SINCLAIR REPRESENTATIVE 


wow! “ 
SINCLAIR - 


CUTTING OILS and COOLANTS 
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DINO, the Sinclair Dinosaur, says: 
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TODAY'S FASTES 
EXPANDING FI 
REQUIRE MORE 
MORE FORGING: 
FOR INSTANCE—_ 


TRUCKING 


One of the four Chambersburg Steam Drop 
Hammers at TRANSUE AND WILLIAMS STEEL 
FORGING CORP., ALLIANCE, OHIO. (Above) 
Some of the TRANSUE AND WILLIAMS 
forgings produced on these 


hammers, 


HAMBERSBURG. 
STEAM DROP HAMMERS 


BUILT TO HANDLE MODERN FORGING REQUIRE- 
MENTS—WITH HIGHER PRODUCTION—LOWER COSTS 


Cost per piece produced is the only true test of a hammer’s worth and the 











only true basis for appraising its various features. Every feature of the 
Chambersburg Steam Drop Hammer is designed and: built with but one ae 
objective—to produce forgings at the lowest cost per piece, whether that nance teammate is the 
cost be on a basis of the piece in its forged or in its machined state. Write practically pent bible 
Chambersbure Steel Side 


tor Bulletin Tor § 5-L - +. Trimming Press 


CHAMBERSBURG ENGINEERING COMPANY : CHAMBERSBURG, PA. 
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BULLARD) HYDRA e¢eD 


AUTOMATIC MULTIPLE 
iiele) Mie) Maid \e 3 
CONTROLLED LATHES 
AVAILABLE IN 

FOUR SIZES 












CHECK THESE FEATURES: 





Unobstructed front design allows easier loading — quick tool change. 


Massive strength and rigidity with extra power to take full advantage / 


of maximum feeds and speeds. 


Hydraulically operated slides may be set to automatically 
perform any combination or sequence of operations. 


I 

. THE BULLARD COMPANY 
—— f/f / * 286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 
' 


Please send me a copy of the 


NEW BULLARD HYDRA-FEED LATHE CATALOG 


NAME 


~ For complete details send 
coupon for catalog TODAY! 


are 
RS presmmermennanss  MI  a ateei e 


COMPANY POSITION 


ADDRESS 





city ZONE STATE 











Flat Blanks 
fo Finished 
Cylinders... 


upping: Flat COz cylinder blank, treated with 


© € Cc 
r Bonderite and Bonderlube, is changed into cylindrical 
form, with maximum of about 45% reduction in 
diameter of blank. 
Better Quality 


one of the nation’s 

















foremost producers of cylinders 
for compressed gases 
— NORRIS-THERMADOR CORP. — 


uses Parker’s aids to cold forming 
First reduction: Diameter of cup is made smaller 
The Bonderite and Bonderlube combination oS ae a ee — 
provides effective lubrication and acts as a 
non-metallic parting layer between work and 
dies. More severe deformations are possible, 
reducing the number of press operations and 
process anneals necessary. Die life is length- 


ened and surface finish improved. 


Bonderite and Bonderlube, by more efficient 
lubrication, help plants reach new production 
levels, get more efficient and economical 
production, and achieve better, more 
uniform quality. 


Parker’s cold forming experi- 


in many plants and on ; 
oat y P P y xt Second reduction: Final diameter of part with re- 
many products is available to \ swt spect to length ee see xs reductions 
: eee required. Photos courtesy NORRIS-THERMADOR 
orn on pees go pe gd To - Corporation, Los Angeles, California. 
robiems at once. rite or Ca Z 
P ee A FREE TECHNICAL BULLETIN MAILED ON REQUEST 


Illustrated technical bulletin ‘‘Bonderite and Bond- 
erlube As Aids In Cold Forming”’ contains detailed 
information. Mailed free on letterhead request. 


PA RR. ] < } : RUST PROOF COMPANY 
2196 E. MILWAUKEE, DETROIT 11, MICHIGAN 
BONDERITE  BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 


corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenanca 
paint base of metals surfaces paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite, Parker Pre-Namel—Reg. U.S. Pat. Of. 
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Now! Thor power tools that think for themselves! 


# af 


AIR POWER tools with Thor Uni-Tork have external torque adjustments from ELECTRIC POWER screwdrivers and nvutsetters with Thor Uni-Tork mean 
10 to 100 inch-pounds. Thor No. 2 screwdrivers and nutsetters (illustrated) ore longer service life, less wear and tear on the unit—infrequent torque adjust- 
equipped with Silentair mufflers which reduce exhaust noise by 75%. ments, and quiet operation. Thor electric Uni-Tork tools can be purchased 
from industrial distributors. Ask for a demonstration. 


Uni-Tork tools remove operator judgement from fastener work. 


THOR UNI-TORK 


Now available in air and electric screwdrivers and nutsetters 


When Thor — pioneer manufacturer of 
power tools—developed air screw- 
drivers and nutsetters with sensational 
Uni-Tork, work with fasteners became 
as simple as turning on a light switch. 
Now Thor offers the same precision, 
effortless control of threaded fasteners 
in the popular “Silver Line” electric 
screwdrivers and nutsetters. 


Thor Uni-Tork tools mean increased 


production on the assembly line. 
When the desired preset torque is 
reached, Uni-Tork tools snap out of 
adjustment —no slipping or buzzing 
of clutch jaws. You get ease of opera- 
tion and automatic torque control. 
Just set and forget. Use Thor 
Uni-Tork, the tools that think for 
themselves. Thor Power Tool Co., 


Prudential Plaza, Chicago 1, Illinois. 


TOOLS 


THOR POWER TOOL COMPANY, CHICAGO 
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Branches in all principal cities 











New York—Four out of five Amer- 
ican Machinist subscribers surveyed 
recently find the “Nuggets” in the 


annual Production Planbook and 
Buyers’ Guide Issues “useful”; al- 
most 90% retain copies from year- 
to-year for future reference in 
helping solve production problems. 


If you have a tough machining prob- 


lem, for example, turn to Section B 
in your copy of the 1957 issue. Here 
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and all other machining operations . . . 





AM\'s Annual Production Planbook 


and Buyers Guide Issue 


Here are the latest machining ideas 


... DRILLING... TURNING... MILLING... GRINDING... 


packed into an easy-to-use, single volume reference work 


you will find 27 pages of core ideas 
on successful machining processes 
reported in the regular issues of 
American Machinist for a full year. 


American Machinist issue dates and 
page numbers in which the. original 
materal was published are included, 
if you wish to refer to the full text. 
In many instances the drawings, di- 
agrams or photos are re-published in 
the Planbook issue. 











Other Idea Values 

For a check-list of machining things- 
to-come, see pages B-28 and B-29, 
“Developments to Watch in ’57.” 
Here is a summary of important ma- 
chining developments sure to spark 
ideas for improved machining 
processes. 


Added values are the “Manufactur- 
ers’ Free Literature” lists starting on 
page B-26; and “Names in the Nug- 
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gets,” page B-154, which furnishes 
the trade or manufacturers’ names 
of equipment described in the “Nug- 
gets.” 


Buyers’ Guide Lists Sources 

Section J, a complete Buyers’ Guide 
of sources-of-supply for machine 
tools, other production equipment, 
parts, components and supplies, en- 
ables you to take immediate action 
on ideas generated by the “Nuggets,” 


American Machinist ° 





March 25, 1957 


through direct contact with vendors 
who are listed in the Buyers’ Guide. 
The names of advertisers in the 
Planbook are shown in bold-face 
type, with page numbers of their ad- 
vertisements, to help you get product 
information right away. 


1958 Edition Coming 
Mid-September, 1957 
Next American Machinist Produc- 
tion Planbook and Buyers’ Guide Is- 











sue to reach you will be published 
Mid-September, 1957 just in time to 
aid your production planning and 
budgeting for 1958. 


All the helpful features found in 
previous issues will be included, to 
provide you with a modern, manage- 
able, year ’round reference volume 
of “How-to-do-it,” “What-to-do-it- 
with,” and “Where-to-buy-it” ideas, 
facts and information. 
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FORKARDT CHUCKS 


THE New Chuck for Every Type of Work 


One-inch “Teeth” — with Twenty-Ton “Bite” 
SPECIAL FEATURES: 


e Higher gripping power 
e Higher accuracy 
e Higher resistance to wear and tear 
e Non-divided chuck body—made of steel 
e All operating parts made of 
NITRALLOY STEEL — HARDENED — GROUND 
No bevel wheels 
No toothed wheels spiral threads 
e Interchangeable jaws. 
e Same jaws for External and Internal gripping 
e Transmission effected throughout by surface control. 
Internal working parts of the Forkardt chuck Large gear ratio 


HAND OPERATED — POWER OPERATED 
WRITE FOR LITERATURE . 


PAUL FORKARDT KOMMANDITGESELLSCHAFT DUSSELDORF 
GERMANY 
U.S. DISTRIBUTOR: MIDWEST-OVERSEAS TRADING CORPORATION, 647 W. VIRGINIA STR., MILWAUKEE 4, WISCONSIN 














* 
save time and money 
LITTLE GIANT PORTABLE 


SOFT METAL COOLANT UNIT 
REMELTER RECIRCULATING PUMP 


FOR MACHINE TOOLS! 











COMPLETE IN ONE PACKAGE 
Gas or electrically heated. 600 Ib., 1-ton and up to 10-ton 
capacity; standard models or built to customer specifications. 
The Nolan Melting Furnace is This Portable Coolant Unit is bring- 
specially designed to step up pro- ing new efficiency and trouble- 
duction efficiency. It is equi j free economy to machine shops all 
with bettom pouring valve and over the country. The only Coolant 


swing spout and features ther- Unit on the market with a recircu- 
ancitet-anetedl lating pump that can be submerged 


inside the coolant tank, free from 
damage. 

WATER COOLED INGOT MOLDS 

to cast bars or blocks. ks ale 

- 
AUTOMATIC POT LOADER (Details ee eT 
t). 

—~ i Heavy duty motor, hermetically sealed in oil. 
High grade aluminum die-cast case. 
INVESTIGATE This Sturdy Metal Coolant tank. 
time - saving, Money- Screened trap to catch cuttings and chips 


Saving Melting Furnace. U/L approved glass insulated terminals and many other 
Write Now! outstanding features. 


Write for free catalog and price list 
of all Little Giant Liquid Handling 
Products today. 


Division of Little Gient Vaporizer Company, inc. 








com tate pN 0 JAN ® wuld! T ume company 


No Obligation 
5101 Classen Bivd., P.O. Box 9545, Okichome City 18, Okle. 








ROME, NEW YORK 
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th a leader in the field of vibratory parts 


feeders PEECO is contributing its share towards 
the greater capacities being achieved by new pro- 
duction equipment. We are glad to include, 
among the companies in this field now being 
served by PEECO, the Van Norman Machine Co. 
of Springfield, Massachusetts. 


If you want to produce more, send for bulletin #356 and 
ask for the name of the PEECO representative in your area. 


THE WORLD’S LARGEST EXCLUSIVE MANUFACTURER OF VIBRATORY PARTS FEEDERS 


PEECO works with original 
equipment manufacturers to 
help engineer greater capac- 
ities into new production 
equipment. This Van Nor- 
man Centerless illustrates a 
single PEECO feeder (Model 
25) installed with orienta- 
tion track. 


b CoO PERRY EQUIPMENT & ENGINEERING CO. 


ERIE, PA.*** DIVISION OF AUTOMATION DEVICES,INC. 
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SAJO 
FINGER-TIP 
CONTROL 


vhs 


un 
aul 


REDUCES CUTTING COSTS 


SAJO’s 10” x 10” Production Hacksaw features unique patented 
finger-tip controlled cutting pressures assuring peak cutting efficien- 
cy plus longer saw blade life. 

SAJO world famous workmanship is typified in this Model RC 250 Hack- 
saw. Its design and foolproof hydraulic system assure easy, trouble- 
free operation. 

Also available—SAJO© Utility Hacksaws; Model RC 30— 6” x 
RC 230—9” x 9”. 


6", and 


BUILT BY SWEDISH CRAFTSMEN TO U.S. STANDARDS. 
ALL SAJO EQUIPMENT IS MODESTLY PRICED. 


Parts and service overnight from most major cities. 





Write for full infor 


2 
T S f ! n INDUSTRIAL 
CORPORATION 


WHITE PLAINS, N. Y. 





76F MAMARONECK AVENUE °¢ 
HORIZONTAL AND VERTICAL MILLERS AND SHAPERS 











WHAT'S THE FUTURE OF NUMERICAL CONTROL? 


“Within three to five years,” said a large machine-tool builder's chief engineer, 
“Numerical Control! will cause major changes in current manufacturing methods.” 
The reasons for this forecast are fully reported in our Special Report, “Numerical 
Control—What It Means to Metalworking.” 24 pages with photos—35¢ a copy. 
For copies write our Reader Service Department. 


AMERICAN MACHINIST 
McGraw-Hill Building, New York 36, N.Y. 





How Alcoa Aluminum 
Fasteners make good 
awnings even better 


Alcoa® Aluminum Fasteners 
guard your reputation for qual- 
ity aluminum awnings. They in- 
sure against both galvanic and 
atmospheric corrosion. They 
provide perfect color match and 
lasting good looks. Specify Alcoa 
Fasteners for assembly and in- 
stallation. Your local Alcoa dis- 
tributor carries complete stocks 
for every requirement. He is 
listed in the Yellow Pages of 
your telephone directory. 


at ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
ALCOA ©. 
ALUMINUM | 
F FASTENERS ' 
see w > g 


Your Guide 
to the Best in 
Aluminum Valve 


Fill out coupon for facts, samples 

















ULTRA‘CHEX GAGE BLOCKS Fete mae? 


Supplied in one Superior Accuracy 
5 MILLIONTHS + ACCURACY 
Wimour orticat Panatin, 21G2.5O 


82 BLOCK SET.....$303.00 in case 

These sets will supply the needs of any 
+ must work to gage- 
IMMEDIATE DELIVERY 





WRITE FOR ILLUSTRATED FOLDER $6.00 Extra 


eT TOE 13; 1 OM Ls (200 ane araverre stReET + NEW YORK 12, WY. 





rc 


Aluminum Company of America 
2238-C Alcoa Bidg., Pittsburgh 19, Pa. 


Gentlemen: 
Please send complete specification data 
and samples of Alcoa Aluminum Fasteners. 


Name__ 


Title__ 





ee es 
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with exclusive Extended Spindle Face design 





; oF 





Outstanding savings at the spindle! 
That's what the exclusive pipe 
Spindle Face assures you — on eve 

Brown & Sharpe Universal and base 
Milling Machine. Here’s how this unique 
design feature cuts milling costs: 


First; it provides extra rigidity that 
permits use of shorter and smaller 
diameter arbors and smaller cutters — 
saves on tool cost. Second; use of smaller 
cutters permits faster feeds and shorter 
run-in for any surface finish — saves 
time. Third; shorter distance between 
spindle nose and cutter :ninimizes 
vibration — saves cutters. Fourth; con- 
venient table location and extra work 
clearance save work motions — reduce 
operator fatigue. And these are only the 
savings at the spindle! In addition, 
Brown & Sharpe Milling Machines offer 
many other original design features 
such as independent motors for spindle, 
knee, and pump — features that step-up 
efficiency of your operations. For details, 
write Brown & Sharpe Mfg. Co., 
Providence 1, Rhode Island, 


Ask About Our 
Pay-as-You-Depreciate Machine Tool Plan 




















Saves 
time 









Saves 
cutters 












Saves 
work 
motions 


S,ROWN 





Universal milling machine 
performance 
in a bed-type miller 


Better work 
at lower cost 


) Z MILLING MACHINES ARE ... Asdgne 


Brochure upon request 


MACHINE-TOOiS 


Agent for U.S.A. : $0 MM U Q 


Stuart Paton, Wickmann Limited - 28 Water Street, NEW YORK 4, WW. Y. 
Tel. ; BOWling green 9-27-24 41 Avenue Hoche Paris-8 ; FRANCE 











GEARS AVIS KEYSEATER 


This low cost machine will handle in- 


AND ternal keyseating jobs up to 1 in. 
a ION $ Write for illustrated bulletin. 
i DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. 


DO YOU BEND? — CUT? 


“A MANUAL OF PROCESS for THE COLD BENDING OF METALS 
and ABRASIVE CUT-MACHINING OF METALS” gives practical 
advice on all phases of cold bending and abrasive cutting. 
Simply written by shop men for shop men. Price $2.50. 


WALLACE SUPPLIES MFG. CO. 
1304-06 Diversey Parkway Chicago 14, IMinois 


The automobile parts fabrication in- SPURS TO 72” PD, 1 OP 

dustry needed heavy-duty gears for BEVELS TO 54” PD, 1 DP LOOKING FOR A SPECIFIC PRODUCT? 
use on forging equipment. Stahi sup- : 
plied the 2-ton gear and pinion set SPIRAL, HELICAL and WORM GEARS See the Index of Products Advertised in each issue. 
shown above. Made to exact speci- ee You'll find products advertised classified by type with 


fication, superbly machined, promptly CONTINUOUS-TOOTH HERRINGBONE 
delivered, they are giving flawless TO 60° PD, 2 OP page numbers of the advertisements. 


performance. For your particular gear SPROCKETS TO 72” PD, 2%” CP AMERICAN MACHINIST 
needs give Stahl the next job. Write 
for estimate. RACKS TO 20 FT. LONG, 3 OF McGraw-Hill Rmansinetee: = New York 36, N. Y. 
SILENT GEARS; — - 
RAWHIDE, BAKELITE, FIBROIL snes Son —e 
HEAT-TREATED, CASE OR FLAME Over A100 Specs of INDEXING TURNTABLES 
HARDENED GEARS — " 
OF CARBON OR ALLOY STEEL 





























44 . i, thie Gael oe 
GEAR & MACHINE COMPANY Chas. Eisler, Jr., Pres. 


3901 Hamilton Ave. Cleveland 14, Ohio EISLER ENGINEERING CO 
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Heavy-Duty, High-Production Resistance Welders 


It’s TWO to ONE You'll Benefit— 


PEER~REX 


Join Forees... 


Every user of welding equipment will benefit from the join- 
ing of two of America’s most-accepted producers of resistance 
welders—Peer, Inc., Benton Harbor, Michigan, and Rex 
Welder Company, formerly of Kansas City, Missouri. 


You will benefit from our 50 years of engineering and manu- 
facturing experience, and from our more than doubled facil- 
ities. For you this means faster deliveries, “same day 
service’”’ on most replacement parts, and even broader 
engineering and design counsel. 


Contact your nearest Peer or Rex Distributor for qdiD 
aid in solving your resistance welding problems, 
or write direct. 
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SHAPERS 


Smith & Mills 


Ram, bull gear, rocker arm and 
universal table trunnion made of 
nodular iron for extra rigidity. 
































Compare Smith & Mills with any other shaper for versatility, 
speed, cutting power and precision performance. Compare and 
you'll buy Smith & Mills—famous for high quality shapers 
since 1888. Write or wire for prices, deliveries, repair parts or 
field service. Smith & Mills Shaper Division, Nebel Machine 
Tool Corp., 3407-B Central Parkway, Cincinnati 25, Ohio. 


ith 


ine& 


CINCINNATI 












Smith & Mills Shapers now available 
in Heavy Duty Models in 16”, 20”, 
25”, 28”, 32” and 36” strokes, and 
Standard Duty Models in 20” and 
24” strokes. 

















NEED PRODUCTION ENGINEERS . . . EXECUTIVES? 


A quick solution to this problem can be obtained through an 
employment advertisement in our classified advertising section. 






American Machinist's readership is confined to just the type of 
men you need. . . . Waste circulation is avoided. . . . You reach 
only the men you need. 


Classified Advertising Division 


American Machinist 
330 West 42nd Street New York 36, N.Y. 
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RUPERT LE GRAND 


Senior Associate Editor, American ~ ional 
Based upon earlier editions 

AMERICAN MACHINISTS’ HANDBOOK 

edited pres H. Colvin and Frank A. Stanley 

1579 pp. 5% x 8, 774 illus., $11.00 

Here’s the biggest news in years for machin- 
ists, toolmakers, apprentices, designers, en- 
gineers, inspectors—in fact all in the metal 
working industry. Now you can have the 
on-the-job help of an amazingly improved, 
fully-up-to-date, New AmeRicAN MAcHIn- 
ists HANDBOOK. 

Long a highly-regarded working tool, this book now 
has been completely revised and modernized in every 
way to make it a practical companion for tech- 
nical men. Whether it’s in design and drafting — 
machining and forming methods—metal finishing—or 
other major phases of your work—your problem can 
be better answered, solved more quickly, easily, and 
dependably with the aid of the wealth of modern 
descriptions, practices, and data given in this book. 


The facts behind this 
monumental change 


Think of the advances of re- 
cent years in metalworking in 
all its aspects—not only the 
normal development of better 
tools and techniques in an 
important industry, but also 
the further advances de 
manded by work on new ma- 
terials and new design appli- 
cations! The growth in metal- 
working technology, stand- 
ards, and practice has been 
tremendous — faces every 
man in the field with a 
great need for new working 
information. To meet this 
urgent need, the New Amen- 
1can Macuinist’s Hanpsoox 
has been created — fully 





N NEARLY abreast of today’s practice—- 
YEARS! and given to you with the 
50 practical treatment and 
‘ handy reference features 

80% rewritten that will make this the 
Rearranged to “bible” of the industry for 


give more facts— meny yours. 
easier reference. Gives day-to-day help 
Fully up-to-date Tt) work 


1579 pages 
774 illustrations 


New American Ma- 
Hanpsoox is so 


The 











CHINIST’S 

45 big sections concisely written, so logi- 
cally arranged, so packed 
with facts, that you'll find 


it of almost daily use in your work. Look up in it 
questions, large and small, on layouts, feeds, speeds, 
tools, jigs, fixtures, materials, 

forming and & h s of details of 
machine shop and — drawing room practice. You'll 
find the authoritative answers that will mean time 
and money saved and better results in all your work. 
See for yourself—have the book at your elbow—con- 
sult it for 10 days at our risk. No obligation to 
keep it unless it meets your needs. Just mail the 
coupon below. 


10 DAYS’ FREE EXAMINATION 


McGraw-Hill Book Co. 

Dept. FA-3-25-57 

327 W. 41 St., N.Y.C. 36 

New AMERICAN MACHIN- 
10 days’ 


examination on 
approval. In 10 days I will send $11.00 plus few 
cents for delivery costs or return book postpaid. (We 
pay delivery costs if you send remittance with this 
coupen; same examination and return privilege.) 


(Print) 





juod 





write MeGraw- bit * int'l. eo N. Y.c. FA-3-25-57 


! 

| | 
| For price and S$ outside U.S., 
| 


March 25, 1957 











Removable block gap lathes Give you flexible swing capacity 
. plus all the advantages of a standard lathe. Made in three 
sizes. LA 16"/27"” and 20”/30” (right): also D 25”/40” 


‘this Nebel pair reduced machining time 13 


Fred R. Emberger, Plant Engineer, Continental Can Co. 
Shellmar-Betner Division, Devon, Pa. 


“Our two Nebel Lathes—LA 20”/30” remov- 
able block gap and LA 20” standard—have reduced 
lathe machining time by 3314 percent. They have 
eliminated the need for carrying a big inventory of 
spare parts. These Nebel lathes give more power 
and stability, and insure greater accuracy than we 
could obtain with conventional lathes.” 


Mr. Emberger states further: “In our shop the Standard lathes Six sizes: 16” and 20” (above); also 25”, 27” 
32” and 36”. Nebel also manufactures extension bed gap laches: 
lk CREP PETE AG 20”/40” medium duty, G. 28”/50” heavy duty and XB 
That’s why we chose Nebel. 20”/40” heavy duty. 


This confidence is reflected 
wherever you find Nebel lathes 


and that’s whe rever accurate, New LA Bulletin 
economical maintenance and pro- describing the gap 
duction turning facilities are re- and standard lathes 
quired. For further information,  \_ mentioned above. 


write for descriptive bulletins. Send for your free 

Nebel Lathe Division, Nebel Ma- copy today. ts LATHES 
chine Tool Corp., 3407-A Central : Phin 

Parkway, Cincinnati 25, Ohio. S\~ CINCINNATI 


most important maintenance equipment is the lathe. 
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MACHINE TOOLS 
FOR METAL CUTTING 


JUST OUT! Provides latest information on ma- 
terials, tools, and processes to aid in machine 
design, time study, and production planning and 
control. Includes descriptions of ceramic cutting- 
tool materials, processes and tools for broaching 
and sawing, electrical-discharge machining, 
chem-milling and many others. By W. H. Arm- 
s ‘ ‘ a strong, Pennsylvania State College. 300 pages, 
The real criterion for reduction units is un- “209 illustrations, $5.00 

failing performance over the years, with 
minimum maintenance. Our files show many cases 


where Grant Reducers are still providing every-day APPLIED METALLURGY 
service, after two decades, without a breakdown. FOR ENGINEERS 


3 JUST PUBLISHED. A reliable guide for engi- 
What's back of such perforraance? Extra-quality neers in many fields, giving a firm grounding in 


: : the essential facts of metallurgy. Describes prac- 
features built into each Reducer, by gear experts tices in a way to fit the needs of non-metallurg- 


. . . totally enclosed cast iron housings, radial thrust ical engineers—covers heat treating, hardening, 
; isi igh. casting, hot and cold working, welding, and 
ball bearings, precision high-test bronze gears and cther cuentas. tip EL. ian Gane Gee 
worms of chrome vanadium steel. These features versity. 407 pages, 463 illustrations, $7.50 
mean money in your pocket through trouble-free 


operation. 














MECHANISM 
Grant manufactures a complete range of types and A practical reference book for the design engi- 
sizes — worm, double worm, compound worm and neer, providing techniques for analyzing various 


. ° a : types of mechanisms and giving an authoritative 
spur, helical and mitre gear — with reductions up to tanto ptm 2 ts. Di parc 


3660-1 — most available from stock. Write for the came, drives, linkages, ete., and describes in de- 
latest catalog, describing each type in detail. tail mechanisms for digital and analog comput- 


ers. Includes a valuable repertory of mechanisms. 
I, By J. S. Beggs, Hughes Aircraft Co. 418 pages, 
SQN: STOCK GEARS SPECIAL GEARS | 
owe SPEED REDUCERS DIE DESIGN HANDBOOK 


444 illustrations, $7.50 

Gives hundreds of proved die designs for cold 
| press-working of sheet or strip metal—PLUS a 
| wealth of data on design of stampings, die sets, 

components, press feedings and unloading equip- 

ment, die and stamping materials, and many 
| others. By ASTE. F. W. Wilson, Editor-in-Chief. 

768 pages, 695 illustrations, $14.50 








| 








NEW McGRAW-HILL 
BOOK CATALOG 


Just off press — 1957 catalog describes over 
3000 books, all subjects, to help you advance, 
solve problems. Send 25¢ for mailing costs; 
catalog free. Check below. 





10 DAYS’ FREE TRIAL - SEND COUPON 








Handle your small part precision JIG 
BORING on the LINLEY JIG BORER 


Why tie up your big, costly pig borers on small work when 
you can get maximum utility at less cost per hour on a ma- 
chine exactly fitted to your work? Put your small work on the 
LINLEY where it belongs and reserve your large machines for 
large work, where large work belongs. You'll save money this 
way. 


McGraw-Hill Book Co., Ine., Dept. AM-3-25 
327 West 4ist St.. New York 36, N. Y. | 


Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return d book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege.) 


© Armstrong—Mach. Tools for Metal Cut., $5.00 

 Burton—Applied Metallurgy for Eng., $7.50 

(2 Beggs—Mechani -50 

C) ASTE—Die Des andbook, $14.50 
© Send 1957 Catalog; | enclose 25¢ 





SPECIFICATIONS 
Table Movement: 6” x 10” — Table Size: 7” x 17%" 
Complete details sent promptiy on request 


LINLEY BROTHERS CO. 


664 STATE ST. EXT., BRIDGEPORT 1, CONN. 


Name 


Address 


City 








Company 
Position 


For price and terms cutside U. S. 
Write MeGraw-Hill int'l, N. Y. C. AM-3-25 


| 
| 
| 
| 
l 
(Print) 
! 
i 
| 
| 
| 
J 
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The Vacu-Break® Plug (above) taps live power, is available 
in 30 to 600 amps, 2 or 3 pole, 600 volts or less. Reinforced 
fingers on all plugs insure positive pressure contact. 


LRN PE ee PRT ee, 


All BullDog Bus Plugs mount on either side of the duct easily, 
quickly . . . eliminate rewiring and downtime. Types available 
for every purpose. 


Seven rugged Bus Plugs provide flexible plug-in power 


Get the most from your power with BullDog Bus Plugs. Used with 
Plug-in Duct, the seven bus plugs range from safety-check plugs to 
types that tap power instantly from the duct . . . provide safe, flexible 
electrical distribution. 


Plug-in openings are spaced every 10 inches along the duct. Handy 
to any machine, they reduce long costly branch-circuit runs. You 
simply plug in circuits where you need them. . . relocate or add 
machines without cutting off power, without interrupting production. 


Learn how a co-ordinated BullDog distribution system, from bus plugs 
to unit substations, provides efficiency and flexibility that mean eco- 
nomical expansion. See your electrical contractor or BullDog field 
engineer for complete details. © BEPCO 


BuliDog Electric Products Company, Detroit 32, Michigan. * A Division of I-T-E Circuit 


Breaker Company * Export Division: 13 East 40th St., New York 16, New York. In Canada: 


BullDog Electric Products Company (Canada), Ltd., 80 Clayson Rd., Toronto 15, Ontario. 





IF IT'S NEW... iF IT'S DIFFERENT ...1F IT’S BETTER . 


BULLDOG 


ELECTRIC PRODUCTS COMPANY 


A DIVISION OF I-T-E CIRCUIT BREAKER COMPANY 





Do you have a 
PARTS CLEANING PROBLEM? 


LET US 

HELP YOU 
SOLVE IT IN 
OUR FACTORY 
LABORATORY 
. . . WITHOUT 
OBLIGATION 


THE BARRETT TYPHOON WASHER 


THOROUGHLY CLEANS EVEN THE MOST TROUBLESOME PARTS 
e Soaks 
e Swirls 
e Scours 
e Flushes 
e Sprays 
e Dries—In a SINGLE OPERATION 


THE LEON J. BARRETT CO. WORCESTER, MASS. 





Lepel 


HIGH FREQUENCY 


HEATING UNITS 


BRAZING 
ANNEALING 


Pelee FIDL, our prese plant at %. Marys, Chie, edited te change erated tilts HARDENING 

SOLDERING 
The ideal press for straightening heat- vin. | JAA MELTING 
treated parts up to 60” between centers. ' ; j 
Exclusive Hannifin Sensitive Pressure Con- 
trol for speed and accuracy. Ram block, 
two table blocks and center-type fixture 
complete with rails included. 


STRAIGHTENING PRESSES 
FROM 5 TO 150 TONS 


Hannifin offers longer tables and rails, 
roller-type fixtures, larger or smaller capac- 
ities (5 to 150 tons)—all at prices that are 
easily justified by savings on the job. Bring 
us your straightening problems. 


LEPEL HIGH FREQUENCY 
LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77, ~ 
HANNIFIN CORPORATION, 5175S. WOLF ROAD, DES PLAINES, ILLINOIS ( NEW YORK CITY, NY. 
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SIZE CONTROL 


REVERSIBLE 
PLUG GAGES 








FOR FAST, ACCURATE GAGING AT LOWEST COST... 


{ --.our catalog 53 tells you how! 


SIZE CONTROL COMPANY 


2500 West Washington Boulevard ¢ Chicago 12, tilinocis “© MOnroe 6-6710 
Division of AMERICAN GAGE and MACHINE COMPANY 
SIMPSON ELECTRIC COMPANY SIZE CONTROL COMPANY WALSH PRESS & DIE COMPANY 
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Did you know that --- 
Jet Propulsion Equipment relies 
heavily upon this gage for critical 


Precision Internal 
Gage 


SIZES FROM 


1/8” to 10” 


AND LARGER 


PRODUCTION TOOLS 


APEX 





\E 


=~ 


commen with hhinidasiiil expanding plugs 
to gage simple or special bores from Ve” to 10” dia. 


UNIQUE ADVANTAGES Investigate the gage used by 





FACE MILLER 


the thousands in jet engine, 
e guided missile, farm and road 
machinery, automotive trans- 
mission, household appliance 
and other volume-precision 
plants. IT MAKES PRECI- 
SION EASY .. . at machines 
. at inspection bench . . . for 
selective assembly. No other 
like it — investigate and see 
why. 


cOMTOR 
COMPANY 


Positive gagin emt to 
fraction of . regardless 
of who mtn 4 it. 
Indicates actual size, a fixed 
— not passing — reading. 
Positive 2-point gaging — 
automatic centering. 
Shallow holes, deep holes, 
inside splines, open-end 
holes gaged easily. 

Detects ovality, back or 
front taper, bell mouth, bar- 
rel shape. 

Reaches to bottom of blind 
holes. 

Will gage work in the ma- 
chine. 

A shop tool for all-day 
every doy use. 





This milling cutter can be had in fine tooth or 


heat treated. 


heavy duty style when required. Blades are ad- 
justable for wear. Furnished with H.S., cobalt or 
carbide tipped blades. Body DROP FORGED and 


Send for catalog. Service engineers will gladly 


68 Farwell St. co-operate with you on tooling. 


WALTHAM 54 
MASS, 


GET THE FACTS — REQUEST BULLETIN 50 


Use this HIN bi p 


. ce ADJUSTMENT ~~ "FP ADJUSTING SCREW 
4  Geetabertee 


JAM NUT HOLDERS 


* Valve for Bokum Boring 
Handles and Threading Tools 

* Casters 

e Shears 

* Clippers 

* Sickle Bars 


Portable — no wires, hoses, 
stands or electronic gear. 








THE APEX TOOL & CUTTER CO., SHELTON 10, CONN. 




















© 




















TWO SIZES 
BT-0 SHAN, size %" x 1" 
“H" adjur 4e from %" to 1” 

A, size %" x 1%" 
able from 


Lathe operators can set up tools faster 
and more accurately with Bokum tool 
holders. Adjustment is simple; the only 
movement—straight up and down—is 
controlled by a knurled Acme screw. Tool 
is positively locked in place. 


%e" to lin 





or wherever you need a positive lock 
> on short bolts where the strength of a 
+ full nut is not needed. s 
P : GRIPCO JAM NUTS come in the New For Engine Lathes oe 
Unified Finished and Heavy Series Tool or bit is held under an angle of 
(Hexagon), in standard full and jam eee me er oy 
: . . as: a le 
+ dimensions, in steel, brass and alu- - nn 
; minum. 
Grice Products Include: 


Gripco Lock Nuts » New Gripco ‘Clinch Nuts” 
Gripco Hi-Nuts + Gripco Pilot-Projection and 
Countersunk Weld Nuts 
ith the f Gripco p 
Also Standard Semi-Finish Nuts. 


Write for samples and full particulars. 


| 
For Turret Lathes... 


Tool is held parallel to the axis of 
the shank. Holders, for both engine 
and turret lathes, available for %” 
ond '42” square tool bits. 





> all with or 
> lecking f 








for catalog 483-G 


14775 Wildemere Ave 
Detroit 38, Mich 


BOKUM TOOL CO. INC. 





102 Broad St. * South Whitley, Ind. 
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Division o AWN 


SIMPSON ELECTRIC COMPANY SIZE CONTROL COMPANY WALSH PRESS & DIE COMPANY 


Revolutionary WESSON fools 
uncover and cut hidden 

costs and scrap, 

improve finish 


Micro-Adjustable 
Boring Bars 

With Throw-Aways 
Sweep Industry 


pease barely six months ago, the Wesson line of 
micro-adjustable boring bars designed specifically for 
the use of throw-away inserts has taken metalworking 
by storm, replacing conventional boring tools, reamers, 
single point tools, and multiple point boring tools in 
scores of applications. They are even being used for 


OD turning. 


So general has been the acceptance and so broad 
the demand that the Wesson line of micro-adjustable 
boring tools has been expanded to a wide range of 
types, both standard and special. Shown here are just 
a few of the styles now in use in industry. 


Wherever they have been applied they have shown 
tremendous savings in tool cost, greatly reduced ma- 
chine down-time for tool changes, and minimized scrap 
due to boring tool adjustment. Largely contributing to 
this end are: 


MICRO-ADJUSTMENT, an exclusive Wesson feature 


which provides a positive adjustment for diameter of 
0.001 inch for every graduation of the screw-head dial. 


ELIMINATES GRINDING of tools. THROW-AWAY in- 
serts permit from 6 to 10 indexes to new cutting edges 
before discarding the insert. 


LOW COST of inserts, greatly reducing outlays for con- 
sumption tooling. 


(continued on page 2) 








carbide 


Micro-Adjustable Boring Bars 


(Continued from page 1) 


STANDARD PARTS used wherever pos- 
sible to permit interchange between 
different boring tools, reduced inven- 
tories, etc. 


CHIP CONTROL—complete with built-in 
adjustable chip breaker, making tools 
equally adaptable to long and short chip 
work. 

LONG LIFE per tool change. In practically 
every case, pieces per cutting edge are 
higher than previous tool performance 
without any change in speeds, feeds or 
cuts. 

A complete new Wesson brochure 
covering these boring tools has 
been prepared. Ask for Catalog 
# MB-157. 











Newest No-Skill Grinder 


Improved model of Wesson’s Poweramic 
Grinder which automatically produces 
hone-like tool finishes at low cost in 
less time. It protects the tools against 
faulty grinding. Practically no skill is 
needed. Among the features responsible 
is Wesson’s exclusive Tru-Are grinding 
principle. Ask for Bulletin #PG-157. 





WESSON COMPANY DEPT. AD 


1220 Woodward Heights Bivd., Detroit 20, Mich. 


IN CANADA: 


WESSON CUTTING TOOLS, LTD. 
932 JUDGE ROAD, TORONTO 18, ONTARIO 
























































TABLE 1 
BEFORE | AFTER 
Micro- 
Tool used 2 bladed | djustable 
Reamer boring bar 
Carbide used C-4 Wesson WH 
Cutting speed, rpm 155 155 
| _ Feed rate per revolution O12 pr | O12 ir 
Machining time (cycle unchanged) 
Tool change time 4 minutes | 60 seconds 
Pieces per tool change 100 400 
Paes pr Wn ps =~ 
Grinding cost, each $0875 | None 
Total grinding cost per tool] $350 | None 
Initial tool cast $1150 (60.72/insert 
bg prt $3750 | $02 
Mime pon 100K cee 40 minates |2% minutes 














Throw-Away Boring Tool Gives 
Better Finish Than Reaming 


and Cuts Tool Cost 90” 


Wesson’s micro-adjustable boring 
bars with square throw-away inserts re- 
placed two-bladed carbide reamers in 
an automotive transmission plant with 
the following results, without change in 
output rate: 


1. Down-time for tool changes cut 


over 90%. 
2. Finish improved. 


3. Consumption tooling cost reduced 
from $35 per 1000 pieces to 22 
cents per 1000 pieces. 


4. Reduced tool inventory. 


The parts are pearlitic planet pin- 
ion carrier housings of about 200 Brinell. 
Reamer output was 100 pieces per grind. 
This jumped to 400 pieces per cutting 
edge for the throw-aways. The number 
of shut-downs for tool changes was cut 
75% and shut-down time per change 
also cut 75%. Net gain well over 90%. 


Micro-adjustment is required only 
for initial setup. After that, simple in- 
dexing insures accurate adjustment. In- 
serts are of Wessonmetal WH. 





PLANING WITH 
“THROW-AWAYS”’ 


The planing operation 
shown here forecast some 
years ago that throw- 
aways were coming. It 
shows a Wesson MX-9 
Multicut holder with a 
throw-away insert of 
Wesson's broad-range 
Grade 26 steel cutting 
grade, taking a %-inch 
depth of cut without any 
trouble on mill plate at 
200 feet per minute. 
Planing is another of the 
big fields served by Wes- 
son “No-Grind’ tool 
holders and indexable 
inserts. Ask for Catalog 
#5510-M. 


UTHO IN U.S.A. 








Simplified Handling and “On-Stream” Inventory of a wide variety of 
parts and assemblies has saved International Harvester’s Fort Wayne Motor Truck 
Plant substantial production hours and hundreds of feet of floor space. This saving was 
made possible by the new Powell designed tapered, open-end stacking unit that is 
equally efficient as a storage bin or a working hopper box. This is another example of 
Powell’s long-recognized ability to design and build handling equipment to exactly meet 


job requirements. 


The Powell Pressed Steel Co. 





HUBBARD, OHIO, DEPT. 937 


SINCE 1920 
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| #5510-M. 


UTHO IN U.S.A. 











FILTRATION Crginceced TO MEET 


METAL WORKING NEEDS 





A Complete Line Including 


MICRO-KLEAN 


FIBER CARTRIDGE FILTERS 










@ FOR COOLANT LIQUID SYSTEMS . . - 
remove chips and grinding swarf 
from stream . . . insuring far finer 
finishes on surface and centerless 
grinding and machining operations. 


FOR HYDRAULIC SYSTEMS . . . remove 
solid particles that may damage 
equipment or cause malfunction. 

















FOR LUBE OILS . . . insures protection 
against chips, swarf and other harm- 
ful particles accidentally introduced 
into system. 


@ FOR PAINTING, FINISHING ... . filter 
paint and air lines. Improve product 
appearance, protect against delays 
from clogged nozzles. 


















Two cartridge types — White Cellu- 
lose and Wool — provide filtration 
from 5 to 75 microns. Exclusive 
Cuno “Graded Density” feature 
doubles cartridge life . . . cuts re- 
placement costs in half! A complete 
line of standard Cuno Housings is 
available for every application 
requirement. 













° pee A Cuno offers you a truly complete line that in- 
cludes several distinct ty of filter media. Cuno also 
offers a complete application engineering service 
through the Cuno Field Engineer conveniently located 
in your area. He is qualified to help you select the right 
filter type and model to solve your problems. 


WRITE NOW FOR FULLY DESCRIPTIVE PRODUCT LITER- 
ATURE .. . Free Micro-Klean Bulletins will be sent to 
you by return mail. 


CUNO ENGINEERING CORPORATION 


803 SOUTH VINE STREET, MERIDEN, CONN. 
TELEPHONE: BEverly 7-5541 


EDGE-TYPE, WIRE-WOUND, SCREEN, FIBER CARTRIDGE 
and POROUS METAL 


FILTERS 














Understanding 
ALLOY 
STEELS 


By removing the cloak of 
mysterious, highly technical 
terminology, this American 
Machinist Special Report 
clarifies the differences in 
commonly used alloy steels. 


Alloy steel is just plain carbon 
steel to which one or more 
other elements are added to 
change some property or 
properties of the base mate- 
rial. These elements may af- 
fect the mechanical, mag- 
netic, or chemical properties 
of the steel. This report dis- 
cusses the relationship of al- 
loy steel to plain carbon steel, 
and describes the alloy prop- 
erties in terms of the stand- 
ard classification. 


This is one of a new series of 
American Machinist reports 
written to simplify metallurgy 
for the non - metallurgist. 
Earlier reports in the series 
discussed brass, and plain 
carbon steel. 


25 cents a copy 


READER SERVICE DEPT. 


American 
Machinist 


McGraw-Hill Building 
New York 36, N. Y. 
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Scott Wipers are used for many wiping jobs at Allen-Bradley Company. Here a drill press operator 
cleans grease from the decimal scale. When used fresh from their ‘‘pop-up” box, these paper 
wipers carry no metaiiic particles to hurt workers’ hands, or damage machines or parts. 


WIPER PROBLEM? Look what 
Allen-Bradley ‘did with Scott Wipers! 


High laundering and replacement 
costs of cloth wipers were a problem 
in the Milwaukee plant of Allen- 
Bradley Company, a major manufac- 
turer of motor controls and accesso- 
ries. Several years ago, Allen-Bradley 
switched to Scott Wipers. Costs were 
reduced substantially, and workers 
appreciated the change to these dis- 
posable paper wipers. 

Allen-Bradley uses Scott Wipers in 
various machine tool operations in- 
volving large drill presses and grinders, 
sanding machines, tapping and small 
drilling machines. Scott Wipers 


*Patent pending 


7” SOR? “4 “~ 


efficiently clean oil coolants from 
machines and parts. Operators espe- 
cially like Scott Wipers for wiping 
oil from their hands—when used fresh 
from their “pop-up” box they are 
sanitary and carry no metallic chips 
which might cut or scratch. 

Scott Wipers are 2-ply paper, chemi- 
cally treated for wet strength and 
“‘perf-embossed.” This exclusive 
process* makes them soft and highly 
absorbent. Want details? Phone the 
Scott distributor or write Scott 
Paper Company, Dept. AM-73, 
Chester, Pennsylvania. 


SCOTT PAPER COMPANY 


Makers of the famous Scott paper products you use in your home. 
Consult your local TV schedules for Scott's program, ‘‘Father Knows Best."’ 
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WILLIAMS-WHITE Hydraulic Gap Frame Presses 
With Adjustable Pressure and Stroke 


® Capacity .............100 Tons ® Daylight . 
® Table, R-L, F-B...96"x54” FF NE cincannisigtstacdighioinint 





This WILLIAMS-WHITE Hydraulic Gap Frame Press is 
of steel plate, welded construction with integral table. 
Furnished with sensitive hand lever control which is 
spring-centered to return ram to neutral position. A 
latch is also provided for holding pressure. Press has 
two double acting kicker pistons for rapid approach 
and return speeds. Gap Frame Presses can be built 
in capacities from 15 tons. 


For details, write your nearest WILLIAMS-WHITE 
representative or direct to us. 


REPRESENTATIVES 


ALLIED NORTHWEST MACH. TOOL CORP., Portland, Ore. 
A. L. BECHTEL & SON, Cleveland, Ohio 
GEORGE A. DAVIES MACH'Y. CO., Los Angeles, Calif. 
SEIFREAT-ELSTAD MACH'Y. CO., Cincinnati, Columbus 
or Dayton, Ohio 
EDWARD A. LYNCH MACH’Y. CO., 
Wynnewood, Philadelphia, Pa. 
PAGEL MACH’Y. CO., Milwaukee, Wis. 
PERINE MACH'Y. & SUPPLY CO., Seattle, Wash. 
FRANK RYMAN'S SONS, Pittsburgh, Pa. 


WILLIAMS-WHITE & CO., 53 W. Jackson Bivd., Chicago 
WILLIAMS- w H iT E = bs Oo. E. E. WOOD MACH’Y, CO., Detroit, Mich. 
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PRESSES © BULLDOZERS © BENDERS © PUNCHE HEAR BUILDERS OF MACHINERY SINCE 1854 














How to estimate the 
time element in 
any machining job 


O 
















Use this manual to make the 
winning but safe bids that 
mean more jobs and better 
profits for your shop. 


Machine Shop 
Estimating “J 


BY W. A. NORDHOFF 
Douglas Alreraft Company, Ine. 


Here’s the kind of on-the-job help you need to make 
quick, reliable estimates of the time it takes to do the 





NATIONAL 
Keyseating Millers 





NATIONAL Keyseating Millers are 

mechanically simple in construction, 
sturdily built, designed for milling internal keyseats, 
faster and better. Although principally used in Drill 
Presses they can also be used in Radial Drilling 
Machines, Horizontal Boring Mills and Milling 
Machines. An exclusive demountable guide on body 
of Miller assures a straight keyseat in perfect align- 
ment with axis of bore. 


operations—this handy manual tells you exactly what te 
consider in estimating job-time. 


It covers every step—from setting up a job, to tearing it 
down—giving the specific time value established for each 
element. The various nen-machining operations which en- 
ter into the cost of any job are also given. Instructions 
are provided for the use of sevoral methods of estimating 
particular jobs on each type of machine in use today. 


SEE THIS BOOK 10 DAYS FREE 


McGRAW-HILL grax co., INC. 
330 W. 42nd St., NYC (36) 


Send me mame yo oar ESTIMAT- 
on approval. In 


You can depend on National Keyseating Millers for 
all your keyseating jobs. 





WRITE TODAY 


for Catalog No. 17 
complete, handy size 








MACHINE TOOL CO. 


CINCINNATI 22, OHIO 








Position .......... FA-3-25-57 
This offer applies te U.S. only. | 








pee paccmenty 
£ 
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Sensitive Drilling Machine 





MODEL IF 
Infinitely Variable Speed 
10,000 R.?P 14 





INFINITELY VARIABLE SPEED CONTROL 
Simply turn knob for any speed within range 
of the machine. Swift, powerful, and positive 
action. 


2 MICROMETER GRADUATED DEPTH GAUGE 

Permits accurate pre-set depth control for all 
precision production drilling. Clearly gradu- 
ated to .001”. 


3 ADJUSTABLE SPINDLE TENSION CONTROL 
Compensates for different drilling conditions. 
Three handle feed lever reduces worker 
fatigue. 


The Ideal Drilling Machine for High Speed Sensitive 
Drilling of Small Parts, Light Assemblies, and Instrumentation. 


Model 1f—2 Spindle 
Pedestal Type 


















ONE Oe RO RE ead AO EE RPE EIN ou! 
ee OLS Te Oat IOP OR Toe %” 
#1 Morse Taper or Jacobs Chuck.................0-%” 


Speed Range — Optional 
625 to 5000 RPM 
1250 to 10000 RPM 
Spindles — 1 to 6 
Pedestal and Bench Types 





Send for Free Illustrated Bulletin #160 


EDLUND mets Hs 
Bench Type 
MACHINERY COMPANY Cortland, New York 
fa — EDLUND REPRESENTATIVES IN MAJOR CITIES 
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To meet the extremely exacting engi- 
neered gear requirements of today’s 
industries, Hanson-Whitney has _fur- 
ther refined the accuracy standards of 
fine pitch ground thread gear hobs. 
This H-W advance has been extensively 
proven and accepted in the highly spe- 
cialized and complex field. 


If you have a fine pitch gear hob prob- 
lem, Hanson-Whitney has the practical 
engineering and manufacturing know- 
how to provide the solution in a mini- 
mum of time and at the most econom- 
ical cost. 


These H-W precision products are typi- 
cal of the traditional quality and service 


. confidence you gain by specifying 


Hanson-Whitney as your complete 
threading source. Your local Hanson- 
Whitney Distributor is ready to assist 


you in all problems . . . with complete 


stocks for immediate delivery. 


COMPANY 


; Hanson-Whitney 


Division of Tut Witney Cuan Company 
170 BARTHOLOMEW AVE., HARTFORD 2, CONN. 


AMECTICQM MGCL = FYIMAERE Aty PPE 





Can You 
Compare... 


... the age and types of produc- 
tion machinery and equipment in 
your shop with that: (1) in Metal- 
working generally (2) in each of 
this industry’s 15 major manufac- 
turing divisions, and (3) in each 
important geographical area? 


You can, if you have a copy of the 
Seventh American Machinist \n- 
ventory of Metalworking. Produc- 
tion Equipment. In fact, this Inven- 
tory is the only source for this 
vital information. 


This exclusive American Machin- 
ist service gives you a true yard- 
stick by which to judge the relative 
modernity of your shop . . . and 
then provides you with all the 
evidence you want to back up a 
decision to replace old and in- 
efficient equipment with new. 
When you use it, you'll find, as 
have so many other production 
men, that there is no better way 
to arm yourself with convincing, 
authoritative arguments for an ac- 
celerated replacement and mod- 
ernization program. 


Originally, this seventh Inventory 
was a feature of the 1954 Pro- 
duction PLANBOOK issue of 
American Machinist, so you may 
already have its 96 fact-crammed 
pages on your library shelves. But 
if you need extra copies of this 
invaluable obsolescence report, 
you'll be glad to know that a lim- 
ited supply of reprints still is avail- 
able. Copies are $1.00 each. To 
get yours promptly, write or 
CGN. ss 


READER SERVICE DEPT. 


American Machinist 


McGRAW-HILL BUILDING 
NEW YORK 36, N. Y. 











(TAPS : THREAD GACES : HOBS : CENTERING MACHINES ; THREAD MILLING MACHINES AND CUTTERS 
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less die 
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repair, less scrap, less down time 





Open Back Inclinable Presses 
12 tons through 200 tons 





Straight Side Single Point Presses 
50 tons through 600 tons 


Straight Side Two Point Presses 
50 tons through 500 tons 


Piece-Maker Automatic Presses 
20 tons through 200 tons 


Minster Press Lines not shown above 


af 


Fixed Base Single Point Presses 
32 tons through 200 tons 


Knuckle Joint Embossing Presses 
150 tons through 1500 tons 


Two Point Gap Presses inclinable or Fixed Base, 22 tons through 75 fons 


Horning Presses 


THE MINSTER MACHINE COMPANY 


Minster, 


‘Ol alte) 


12 tons through 95 tons 


MINSTER. 















xX Multiply the use of your surface grinder. . . 


+ Adda Wp itynen 













—— 
La 










Most 6x18 surface grinders 
can now be used to finish small 
radii on dies or parts requiring 
small contour grinding by merely 
adding a Whitnon high speed sur- 
face grinder attachment. This assem- 
bly, in effect, creates an extra machine 

at little cost and increases the production range of your 
present grinder. 

















Whitnon surface grinder attachment comes as a complete 
kit, and can be shipped in a fitted wooden case. The offset 
pulley No. 5 makes it possible to reach into deeper holes and 
recesses than the flat pulley. Tapered arbors up to 4” in 
length available for direct wheel mounting if required. 











1. Bracket 2. Eccentric bushing 3. 20,000 RPM grease lubricated spindle 4. Flatpulley 5. Offset pulley 
6. Belt 7. Wheel & pulley mount 8. Collet type arbor 9. Arbor wrenches 10. Wheel & wheel mount wrench 











UFACTURING COMPANY 
E, FARMINGTON, CONNECTICUT 











ROUTE 6 AND NEW BRITA 











au To Cut Your Tapping Costs, GRIND and 
>< \ RE-GRIND YOUR TAPS ACCURATELY! 


= Use these basic hook angles as a starting point 















for better tapping. 
Aluminum 18° Cast Iron 5° Brass 5° 
Copper 18° Magnesium 18° Plastics 8° 
Mild Steel 8° Stainless Steel 12° 
Write for specific details on how the BLAKE 
Flute and Chamfer Grinders give you the accuracy 
you need for low tapping costs. 
Controlled Grinding of epeaeoee e iw .y 4 E eee ING. 
Tap Flutes and Chamfers 435 CHERRY ST., WEST NEWTON 65. MASS 
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SEARCHLIGHT SECTION 








An outstanding reference on 
PLANNING, CONTROL 
DESIGN, TOOLING 
and OPERATIONS 


in the mechanical 
manufacturing 
industries 











HIS handbook 
brings you the 
most modern, authorita- 
tive data on the design, 
fabrication, maintenance 
and economical! use of tools 
and machinery used in in- 
dustry. It covers product 
design and cost estimating, 
the economical selection of 
machines, processes, and tools, 
the analysis and improvement 
of setups and operations. Use 
it with complete confidence. 
Data are based wherever pos- 
sible and practicable, on stand- 
ards established by the government, professional as- 
sociations and leading industrial companies. 


TOOL ENGINEERS’ 
HANDBOOK 


American Society of Tool Engineers 
Frank W. Wilson, Editor-in-Chief 


Written by 144 authorities in the field, this 
massive reference, consisting of 115 big sections 
covering tool ineering from A to Z, has been 
checked and double checked from cover to cover 
to insure accuracy. Here are authori- 
tative answers to your problems, brought to you 
in compact, easy-to-find on. 

More than 2000 pages! Over 1500 iliustra- 

tions! Hundreds of tables, charts, keyed 

diagrams, symbols, + equations, etc. 

A small selection of highlights selected at ran- 
dom to illustrate the scope of this Handbook: 


* Describes types machines, tools, 
tool holders, fixtures and operations pre 
cision production 







« Conventional tables of feeds, 

to bring them 

latest cutting 
practices. 

* Treats, process-wise, such topics as 


Plaster 
ee 
Hobbing, etc. 


* Covers f metal cutting and 
Pee ay fen c 


* Discusses , glu and mechanical 
SS eo 44 


SEE THIS BOOK 10 DAYS FREE 
I meaRAW-MILL BOOKCO.—~SS™SC~«S 
230 W. 42nd St., N.Y.0. 86, N.Y. 

. & F. Be TOOL ENGINEERS’ 


line 
tool materials anc cutting 




















2 ee ee ee 
i 
ty a KO Oh 


This offer applies to U.S. only FA-3-25-57 
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Gaging ... 
the Surplus Machinery Market 


How’s business? Most dealers agree that sales and inquiries are 
slower than they were a few months back, and a long way below 
year-ago record levels. While most tool centers report that price 
tags are staying high, here and there prices are starting to soften. 


Consensus of dealers is that the market won’t pick up in the near 
future—that most of today’s business slowdown can be attributed 
to metalworking’s hesitancy to go all out for expansion in the face 
of repeated newspaper inflation scare stories from Washington. 


“The biggest used machinery auction so far this year” (the quote 
is auctioneer Tom Gagliardi’s) was in many respects the year’s 
most unusual, too: 


First the size and scope of the auction—some 2500 machine tools of 
all kinds (assessed value $6.5 million, replacement value some- 
where between $10-$12 million) went under the hammer March 
5 and 6 at a warehouse on West 26th St in New York, and on March 
7 in Hoboken, N J. 


Second, the machines were all being liquidated by Aaron Ma- 
chinery Co, New York, one of the East’s biggest dealers and re- 
builders. This meant that most of the machines had varying 
degrees of overhaul done on them. Consequently, for what is be- 
lieved to be the first time at any such auction, the seller in most 
cases was willing to stand by a 30-day money-back guarantee. 


Third, for the first time machines were auctioned off on a time- 
payment basis if the buyer so desired—and if his credit checked out 
OK. The requirements: prior submission of a bank rating statement, 
bank’s evaluation of the account, and three letters of reference 
from bona fide business firms with which the prospective buyer had 
dealings. The buyer put down 25% in advance and if his credit 
proved out, was given as much as $100,000 credit on a 3-year basis. 


Prices at the auction were pretty much in line, contrasted with 
1957’s other big auction, White Sewing Machine-Apex Electric in 
Cleveland, where prices for topnotch machines ran hog wild. Bids 
at the New York auction stayed around the same levels as they 
have in the last six months, with most good machines bringing 
about 90% of their original value. 


Plenty of direct buyers were on hand, cornering most of the bids, 
but as auctioneer Gagliardi put it, “Dealers got the best buys.” 


Sample bids: an old Brown & Sharpe #5 8 x 24 in. hydraulic surface 
grinder in fair condition brought $1500; a Macut VFM vertical 
miller with speed multiplier brought $1000; a Monarch 14-in. 
AA x 30-in. centers engine lathe in good condition, with attach- 
ments, vintage 1940, brought $2750; a Gisholt #4 turret lathe (serial 
722 x 5) with barfeed motor and some tooling brought $2500; a 
Cincinnati 2-18 production miller (serial 1B2P1K 336) with motor 
and controls brought $2700; a South Bend 13 x 42-in. centers quick- 
change gear lathe—old and in fair shape—brought $500; a Fellows 
model 20M Liner gear tester (serial 24095) with motors and con- 
trols, in fair condition brought $450; a Van Norman $12 milling ma- 
chine (serial 5788) in good condition brought $1900. 








AUTOMATICS 
ACME GRIDLEY RA& 6-SPDL. 154” 
B & S 00G—High 4 weed meer 4 
B & S 00G Screw der—Vert. Slide 
—1950 
B & S 2G 11” Vert. Slide 
CLEVELAND Model A 1-1/16” Single 


Spdl. 
NEW BRITAIN #61 6 SPDL. 154” 


BOREMATICS 
HEALD 48A ty End 
49 Double End—4 
EXCELLO 2112A Single End 
VERTICAL BORING MILLS 
BULLARD 24” New Era—3-Jaw Chuck 
Table 
ULLARD 42” — Spiral Drive — 4-Jaw 
Chuck Table 
SURFACE GRINDERS 
ABRASIVE 3B 8” x 24” Hor. Auto. 
COVEL 6 x 18 Hor. Hydr. 
DoALL 6 x 18 Hor. Hydr.—Selectron 
—Coolant—1953 
NORTON 6 x 18 Hor. . 
NORTON 6 x 18 Vert. Hydr. 


ENGINE LATHES 
AMERICAN 12” x 30” High Duty 12- 


A CAN 36” x 60” High Duty 12- 
R PRENTICE 20” x 78” 16-Speed 


PROFILERS 
P & W 12B M-1693 2-spdl. Vert.-Col. 


Raised 12” 
P & W M-1482 30” 2-Spdl. Vertical 


TURRET LATHES 
B&O #2 1" Rf 


‘am-—Bar 
B & O #7 244" 
GisHoLt #9 ty 
GISH #5 “* Ram—Bar 


fi ‘* Ram—El. Bar Feed 
14" Ram—Chucker 
S #4 214” Ram—Bar—Preselect. 
» #5 214” Ram—Bar—Preselect. 


Light Plain 
tb Stan Plain — Vert. 
& T 3H Vertical—Power Feed to Head 


PRODUCTION MILLERS 
CINN. 2-24 Plain 
CINN. 4-36 Hydromatic—2-way cycle 


PLANERS 


GRAY 36 x 36 x 12’ Double Housing— 
1 Rail—2 Side Heads—1942 


PLANER MILLERS 
INGERSOLL 42 x 42 x 14’ Adj. Rail 


Double Housing — 2 Swivel Side — 2 
Swivel Rail Heads—1940 


MACHINERY & TOOL 
CORPORATION 


83 THOMAS STREET 
WORCESTER 8, MASS. 
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Castern Rebuilt Machine Tools 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY 


AUTOMATICS 
9/16" Cleveland Model i m.¢. 
1-1/16" Cleveland M 'B, 
4 spindle Lb Cleveland, Model M, m.d. 
4 spindle 2° M Cleveland, m.d. 
4 — > Model” — National Aeme—Aeme Grid- 
leveland nd Model va Noga A spindle, m.d. 


. latest 








No. 4D Potter 
No. 5 DELX Potter ‘’ “Tohaston, m.d., late 


BOLT THREADERS 


Vieter Nut Facing Machine, m.d., cap. 
nuts 
14° Landis 2 spindle, m. . 
Landis 4 Rg 
i oa it Tereading Machine, Double 
No. So Oster Bolt & Pipe Threading Machine, 
m.d. 


%" to 2° 


BROACHING MACHINES 


75 H.P. LaPointe P roach, 
12x72” Thompson tie Fist at Broach, 
to ten, La inte Single fam Vertical 


Broach, late 
Type SBD-42- 6 American Vertical Hy. Dup. Broach 
- D-48-15 American Vertical Dup. Ram 


ta, 3.9 Onour “Hydraulic Broach, type XA, 54” 


RADIAL DRILLS 
Se 14" 4 American Triple Purpose, m.d. 
le , Mm. 
aT cal. American, m.d. on 
6’-17" eol. American Tripie P Purpose, m.d. on arm 
16° col. American Triple Purpose, m.d. 


17” col. Dreses, reece, pear jear box m.d. 
Baush Radial Drilling & Tapping Machine, m.d. 


BALL BEARING DRILLS 
No. 4 Fosdick, } As overuane, High Speed, m.d. 











3 spindle Leland & OSes igh Speed, 
spindle ta H.S., 4 3) vee pull "Ein 
spindle Leland Gaim , m.d. en each spindle 
cmaee Leland é Gifford, m.d. on sach spindle. 


2 ag 
8 pindle ey { Avey High Speed, m 
spinale Mm ibis Pratt & t nS Winttney In Line 


on Ow 


HORIZONTAL DRILLS 


No. 2 Avey MA with horizon ration 
3 5 feleam — Ae, ‘Drill, wide 3 8 Els 
50” Pratt & Whitney 2 spindle Gun Bar- 

a; ara Machine, m.d., latest 
Ne. f Whitney 2 spindle Gun 


m.d,. 
2 spindle Deep Hole 


No. { Pratt Whitney 
om. belted m.d. 

Model 4 fe w. Fr “& John Bai ~» 3 2 spindle Hy- 
draulie Deep ad ad m.d 

Pratt & Whi 


m.d. 
Nateo iWnttngy Dee Dri holesteel ‘model, m.d., 





























No. 15 Buffale i, m.d. 
No. Yo, | & 2 Avey, a 1942 
HORIZONTAL BORING MILLS No. 2’ avey MAS rd. Nateo Horizontal Drill, 2 opposed B4F2 Heads, 
No. { Cleveland Horizontal Boring, Drilling & Ne. 1B Ediund, m.d., ‘ 
Milling, m.d. Ne. 4BM Fosdi sin sie spindle, H.S., m.d. 34”"x%40" Bausch Double Horizontal Drilling Ma- 
He bar Betts Steer ams. | spindle ie AG Avey High Speed, m.d., 7'2" chine, m.d. 
- -Bem ‘ond, m.d. ov A 
"bar Sellers Floor Type, m4. No. 28—# H.D. Ed Hund WS. m.d._ MULTIPLE SPINDLE DRILLS 
7” har Fitehbu ’ 2.4, fe 2 spindle Allen, belted 8” over ang » 16x30" 
10” bar Sellers 2 spindle No. 2 Avey mule in "Boeed. b belte m.d. —_— Bickford Upright Drill, 
arrett Double End, ¥ Mend 7 “spindle, m.d. 2 spindle No. 2B MAI A Preduetion Type, ni 4 
Floor a baal 2 spindle “Avey, size No. |, Type B, Style VHP, A ea og Seo Drilling, Boring, Facing 
BO 2 spindle No. on 6 Avey High Speed, m.d. 6 inte F. & John Barnes Vertical Drilling 
= "VERTICAL BORING MILLS 2 spindle Ne. 2 Leland-Giftord High ‘Speed, &° . a 12° Gang, Drill, md 
pg hE 2 spindle Leland & Gifford High Speed Hydraulle 4 spindle Me. * UPR GHT  ORILLS 
42° Bullard Spiral Drive. m.d yee, 6. : HT 
42° Bullard New Era, m.4 5 Se, POmOSIwe, sage cents, Hin 20” Barnes All Geared Self-Oiling Drill & Tap- 
eee. 2.6. Pre Wheel Barer, mJ. No.” 2LMS Loland-Gifford, H.S. Hydraulic Feed, ——_ 
53” Niles Heavy m.d., p.r.t. m.d. 
» M-4., 3 spindle No. 2MAG A h Speed, m.d 
Bg ice Newey, Pern ‘Being SE a © oe 21 Uus-High Speed, 





SEND FOR COMPLETE STOCK LIST 
















EASTERN MACHINERY 


Avenus ncinr 2 MElrose 24 





COMPANY 


VX 









IMMEDIATE DELIVERY 
BRAND NEW 


CYRIL BATH 





BEST BUY 


OF THE 
MONTH 













BEST BUY OF THE MONTH 


No. 11RD 2 Head Warner & Swasey Radial Tapper, Bakewell Tapper 
Heads, 2 2 HP 220-3-60 2 Speed Spindie Motors, Distance Spindle to 
Column 36%", Spindle to Table 33°’, T-Siot Table Working Space 
28°" x 46%", Spindle Stroke 3'2"', 4 Forward & Backward Speeds 
Coolant, Latest, Replacement Cost Over $13,000.00, Our Price $3750.00. 




























PARTIAL LISTING 
BORING MACHINES 
Foote-Burt Vert. 26° sw. new 1941 


#5W Cinn Acme Univ. 
#4 Gisholt Univ. Tur. p Ca a8. ¥. 
24a W&S Turret Ser 398000, 
urret Ser 
1941 4FU Fastermatic, tur, 33° sw 1944 


14°x96" Hill-Clarke, AC Mot. Dr. 
"x96" Norton, 1942 


Norton Gap, 1942 
16%x72” nn ed AC Mot. Dr. 
16°-26°x72” AC MD 1 







































$4 Bar CinncGtlbert Floor 3 2 
f Ber Clea. ype 187212 non. AC 

DRILLS 207-827e144" Norge PL Cyl ee a 
1 spdl. 14” sw. #2 Avey, new 1945 23°x36" Norton, Hi-Swing ia 

1 ” ow. G, 1945 24°x264" Norton, AC 54°x30"x16 Ingersoll Slab, 1934 

: oot + Py pig Sao 1942 x72” Norton, extras, new 1947 54”x60°x8" Ingersoll voanete 1942 POWER PRESS BRAKES 
1 spdl. 247 sw. #2MA6 Avey, new 1942 £5A B ternal, new 1 Doris & Thompson Vert. 1944 g100- 8 8x 3/16" 10 Bed 
1 spdl. 26” sw. #4MS L-G hydrau' #16A-16 Bryant Internal, new 1943 * 12-B Pratt ey Profilers 
2 spdl. 24” sw. #3 Avey, AC #16-38 Internal. new 1941 = 0" x60" P&Y B Thread Mill $#100-10 10'x 8 GA. 12’ Bed 
3 spdl. 20” sw. #2LMS L-G, 1942 24-26 Internal, new 1941 pee Oxr? 1-8 Th Mill 150- 8x 5/16" 10° 
3 spdl. 24° sw. #3MS L-G, new 1943 = 224-36 Bryant In , new 194 HT 12°«24” L-B Thread, 1942 $ 8 * Bed 
6 apul. 20° sw. S1LMS 1-G. new 1948 $1545 Heid Intoreat’nes i042) #128 Van Norman Prod. i942 3150-10 10°x 1/4" 12" Bed 

os new 
15 Ton, 60” Stroke, Colonial Vert. Broach = 372.48 $150-12 12’ x 3/16” 14 Bed 


. For #K60H, #2 taper, 1944 291 


i PLANERS 
GRINDERS 3B Abrasive 36"x36"x12’ Rockford Openside °42 


Purchasers of Cyril Bath Brakes are entitled 
















- - a rs +) 60”: 4 Le ’ 

aie" 35 Bas: iis + 18-80" Blanchard Rot. Surf. b07348"230 Somiiten @ bends to services of a factory representative to 
axis oun Landis, new 3043 - om ot MISCELLANEOUS and Bg em wae engen Mge = C 
x ‘orton new \6MI-} x36” LeBlond Auto. 36” Rockford v me struct 

10°x18* Norton , new 1941 Lipe Carbo Semi-Auto 1950 meeeey , sunce. "NO CHARGE FOR THIS SERVICE. 






6” Goss & DeLeeuw 8 spdls. 


PRESS & SHEAR 


MACHINERY CORP. 
2600 EAST TIOGA STREET 
PHILADELPHIA 34, PA. 















: . Hd., MD 612- 
Rig Seneca Falls, pong 1942 # HRSBarber-Colman Bharp Mach 


14°xT2” Norton Type C, new 1941 120°x96" ce N-B-P, ser. 3380 No. 2 Pfauter Gear Hobber 








MILLAR. OO Orne 
MACHINERY COMPANY 2106 S. KILBOURN AVE., CHICAGO 23, iL. 
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NALD 
McDO Fass 


USED MACHINERY 


New Britain Mote 16 Auto. Chucker 6-Sp. 

Bridgeport Vert. Miller with Shaping Atta h. 

ig Sharpe No. 2 Surf. Grinder All Motorized 

L 3” Bar Table Type Horiz. Borin i 

Seitucn 2-Spindle Box Col. Heavy Drill M.D. 20° 

ag Me Model) 32°x14° Bed Grd. ; 
D 


Beede Sr oon a . QUE pa FOR HALF A CENTURY 
Sag 


Be ws Gap 
y 3 Grd. Feeds Shaper 1942 model ~ 
5 Rect. Overarm Grd. Hd. Plain a t 
oriz - - 
Baush 44” Vert. earies Mill 2 heads. "Se ee 
American Vert. Broach 48” str. 15 ton cap. 1947 


ghia 20—LATE TYPE—20 POTTER & JOHNSTON 
Si, one Sy 4D AUTOMATIC CHUCKING MACHINES 


ee Nos. 2-B & : 
DoAll 16° Job Selector Metal Saw, From a Government w 
Cincinnati 36°x36-810" B-M- pa Md “So — where they were stored for the 
Amer. 6’ Radial Ene’ r p 
Amer. 4 Radial Fal Col. Enel. past Tew years. 
Bliss #6N BG. Stiles Type Pres 

No. 2 Hi-Power S.P. D. hal Miller. 
3&S #2A Gra. Hd. Heriz. Univ. Miller 
1 Grd. Camel Sok Drill I 


ay + Grinder e chuck. 
Sundstrand 4 4-Sp. Vert. Rigidmill. 
Heald #22 Ret. ‘Surf. Grinder 12” chuck 1942. 
- 2” Cap ad Py roreetes ay -D. 
we 16"x8’ bed 
G & E 24” Gear Box lies Tilt. Table Top. 
Newton 48” Table !-Sp. Cent. Vert. Miller. 
-F a Hyd. Turret Lathe. 
Kempsmith No. 2 Vertical Maximiller M.D. 
P & J #2 Auto. Prod. Miller, 2 Tabies. 
Cincinnati +2, #3. & #4 Center- 
less Grinders, all Motor Driven. 
Bullard 24” Vert. Turret Lathe. 
Lynd-Farquhar 26” stroke open- 
weusee side Shaper Planer. 


McDONALD MACHINERY CO. 
1531-35 No. B'way., St. Louis 6, Mo. 














WORLD'S LARGEST STOCK 
STAMPING PRESSES 


BLISS e@ CLEARING e CLEVELAND 
FERRACUTE @ HAMILTON e L&J 
NIAGARA e TOLEDO e V&O 





MOREY MODEL 12M DOUBLE SPINDLE 
VERTICAL PROFILER & MILLING MACHINES 


Your opportunity to acquire from the 
manufacturer rebuilt Profilers with 
manufacturer's new machine guaran- 


SQUARING SUGARS - PRENS ORAKES tee at a very substantial saving 
REBUILT and GUARANTEED 


JOSEPH — & SONS 12 of these machines while they last! 


NGSTON & ALMOND ‘< 








PRACTICALLY NEW PRESSES 


Bliss ae 7-84, ~- 200 ton, Bed 50°x84”. 
er ton, Bed Mires 
™ 





Bliss 93% H. Bed 84x36", cap. 140 t 
Bliss No. 27-84, Gap Frame, cap. 200 ton, Bed We have multiples of many of our items. A new list of one of America's 
largest stock is available. Write—Wire—or Phone. 


24”x1 
Cleveland ‘No. 65096, cap. 150 ton, Bed 967x48” 





All Machines have Air Clutch and some have 


a Ss es Sega =} | MOREY MACHINERY CO., Inc. 
nirvaattiate t MANUFACTURERS « MERCHANTS DISTRIBUTORS OF MACHINE TOOLS 


NATIONAL MACHINERY EXCHANGE 387 LAFAYETTE STREET NEW YORK 3, N.Y. 
138 Mott St., N. Y. CAnal 6-2470 TELEPHONE—ALGONOUIN 4-6560 CABLE-WOODWORK N.Y. 
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MACHINERY COMPANY 


Every Item Guaranteed as Represented 





LATHES 


24" x 12" BOYE & EMMES Grd. Head, Timken 
Bearing. Taper Attachment. 


4 DE POTTER & JOHNSTON Automatic Tur- 
ret Lathe, Late Type. 


24"*, 36'' BULLARD Vertical Turret Lathe, 
Turret Hd., Side Hd., M.D. 


No. 2, 3, 4, 6 WARNER & SWASEY Univ. Tur- 
ret Lathes, Bar Feed. 


No. 7 BARDONS & OLIVER Universal Tur- 
ret Lathes, Preselector. Bar & Chucking. Late 


17"' x 8’ LeBlond Regal Grd. Hd. Lathe, M.D. 


No. tL GISHOLT Univ. Turret Lathe, 
Sliding Turret, M.D. 


~ DRILLING MACHINES © 


28'' BARNES Upright Drill Press No. 242 M.D. 
Box Column, Power Feed. 


3", 5°, 6" CINCINNATI BICKFORD Radial. 




















Cross 








No. 2 M. T. Six Spindle ype r 
Press. Individual Motor Drive. Late Type. 


MILLS 


0-8 CINCINNATI Horizontal & Vertical Prod. 
Mills, M.D. 





o. loriz. a 
M.D., Late Type. 





6 Spindle LELAND GIFFORD No. 2LMS- 
20'* Drill Press. Excellent Condition. 











10 Warp ST 


OCHES Te 
A sia 





42"" x 36" x 12° INGERSOLL Ploner Type 
Mill, two heads on rail, two side heads, M.D. 





No. 2 BROWN & SHARPE Vert. Mili, Light 
Type, Swivel Head, M.D. Late 








48° CINCINNATI Duplex Automatic Prod. 
wilt, M.D. 

No. 2, 3, 4, 5 CINCINNATI Hi Power Horiz. 
Mills, M.D. 

No. 2, No. 3 CINCINNATI] HSDT Horlz. Mills, 
Vert. Heads Extra Table Travel, 1945. 

No. 1-14 KENT-OWENS Hydraulic Prod. Mills 
M.D., Late Type. 


No. 6 BLISS Straight Side Press Double 
Crank 135 Tons Cap., Motor Driven. 


OVER 1000 MACHINE TOOLS AVAILABLE IN STOCK... SEND US YOUR INQUIRIES 


400 Tons CHAMBERSBURG Hydraulic Wheel 
Press, 14° Ram, 96'' between Tie Bars, 12' 
to End Support, M.D. 


3W WATERBURY FARREL Hi-Speed Blanking, 


uf 
60 Tons Cap., 1'/2'' Stroke, Reeves Drive. 


GRINDERS 


6"' x 18°' NORTON Hydraulic Horizontal Sur- 
face Grinder, Permanent Magnetic Chuck, 
Coolant System, Late Type. 


6"' x 10°" x 48" NORTON Hyd. Horiz. Surf. 
Grinder, M.D. 
4T SELLERS Tool Grinder, MD, Late Type. 


30° INGERSOLL Face Mill Cutter Grinder, 
M.D. Late Type. 


6"' x 18°" LANDIS Ty, 
indrical Grinder, S 


MISCELLANEOUS 


18 KW SCIENTIFIC ELECTRIC Induction Heat- 
er, Tube Type. 


36 x 36” x 10° ROCKFORD Openside Hy- 
a Planer, 2 heads on Rail, t Side Head 


No. 006 BROWN & SHARPE High Speed 
Automatic Screw Machine, M.D. Late Type. 


No. 6 BROWN & SHARPE Automatic Screw 
Machine, M.D., 2°* Capacity. 

No. 194 BARNES Vertical Hone, 4°’ Capacity, 
12°' Stroke, M.D. 























"“C** M.D. Hyd., Cyl- 
jal £29196. 














12°" PRATT & WHITNEY Vertical Shaper, 
Keller Attachment. Late Type. 

8"' CLEVELAND Model A Automatic Screw 
Machine. Late Type. 

No. 9 MARVEL Heavy-Duty Hack Saw 10" x 
10° Cap. M.D. Late Type. 











64" BULLARD CUTMASTER, 2 heads on 
rail, 1 Side Head, New in 1954. 











HIGH GRADE USED TOOLS 


5” Conomatic 4 spindle auto screw machine 
‘44 


No. 74 Heald hydraulic internal grinder with 
cross sliding headstock 

4” x 12” Model H Landis plain cylindrical 
grinder 

10” x 18” Type C Norton plain cylindrical 
grinder 

No. 12 Gisholt hydraulic automatic lathe 1945 

6’ x 72" Thompson round broach grinder 

10” Pratt & Whitney single wheel hydraulic 
gear grinder 

No. 5 Gisholt universal ram turret lathe 

3” bar Universal Tri-way horizontal boring mill 

4” bar Universal Tri-way horizontal boring mill 

36" Rockford openside universal mechanical 
shaper-planer 

Model 25 Williams & White 100 ton capacity 
bulldozer 

10 ton 54” stroke American duplex vertical 
hydraulic surface broach 


Ask for Illustrated Free Booklet 


MILES MACHINERY COMPANY 
2039 E. GENESEE AVE. 
SAGINAW, MICHIGAN 

Telephone 2-3105 





You'll find what you wont... . 
quality . . . at 
dustry leaders in buying, rebuilding, selling and 
guaranteeing fine surplus metalworking. 


Let us quote a firm 


SELECT MACHINE TOOLS 


45-48 Cincinnati 
Tracer Controlled 
Hydromatic Mill, 
late type; table 
travel 48°; power 
rapid traverse to 
table. 


in both quantity and 
incinnati Machinery Company, in- 


rice on rebuilding any machine 
in your plant. 
Phone TRinity 1-0853 





¢incinnati Machinery 


OMPANY INCORPORATED 


3901 Kellegg Ave.,—Cincinnati 26, Ohlo 











134” BSA Automatic, 1954. 

No. 2 Daizen Thread Grinder with dresser. 
No. 2A W & S Lathe, bar, 1935. 

No. 4 Fellows Gear Shavers. 


D. E. DONY MACHINERY CO. 


4357 St. Paul Bivd., Rochester 17, N. Y. 











MACHINE TOOLS OF ALL TYPES - 
e BOUGHT 
e SOLD 
e TRADED 
The Royd Machinery Company 
4738 N. Keystone Ave. Chicago 30, ili. 
Aveaue 3-7424 
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LLL _____—_—_____—————— th 





316 





CINN 5-60 Pred. Mill 1944 
K&T 1404 Pred. Mill 1943 
CINN {-18 Pred. Mill 1951 










recco 200 KW, 3,000 ey. 
reese 80 KW, 10,000 ey. 
a= a #3 Alr Chuck & 
wannge o geacev 2A 


BULCARD ae VIL Side Head 
. Broach 20T, 7 2 194! 


mx2OypOX>->--> 
>O 2OzZZZ% 
<RoamzZzzzZ0 
z 

4 

m 


oe 
zz 
@ 
al 
2O 








esuagamrzremoocor 




















WALL & EELER 12° lve thrender. 04g 
60x72 bed, 1 ‘ 

NOLL EQUIPMENT CO. 
4535 St. Clair Ave., Cleveland 3, O. 
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SUNDSTRAND #1 Rigidmill 
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4%" 4- Spindle 
Cone (Conomatic) 
Automatic Screw 
Machine, com- 
plete with bar 
feed, lots of tool- 
ing, very good 
condition, used 
very little. 


LAURENS 


means dependable, technical knowledge, 
and courteous service to plants all over 
the World. We guarantee EVERY ma- 
chine we sell. This means that we are 
doubly careful about what we ship to 
you. 























Model No. IL Gisholt Universal Saddle Type 
Turret Lathe, serial number 632-35, new in 
1942, with complete bar feeding mechanism 
and collet chuck, standard all geared head 
and power feeds, lots of valuable tooling. 






























Model No. 74 Heald Hydraulic “Long Base”’ 
“Extended Bridge’ Precision Internal 
Grinder, for 
work pieces of 
untimited 
length, late 
style, perfect 
condition. 





No. 72A3 Heald 
Sizematic Automat- 
ic Hydraulic In- 
ternal Grinder, with 
cross-sliding work- 
head, cam _ facing 
attachment, four- 
way turret stop os 
cross-slide, one 
jow chu 

Completely “sabe 







































No. 13 Gleason 
Universal Gear 
Tester, used for 
less than one 
year on hand 
rolling only, 
with spindle os- 
cillation, like 
new. 












































No 281 Heald 
Sizematic Center- 
less Internal Grind- 
ers, of latest style 
s/and design, maxi- 
mum length of hole 
4", new 1949/50. 








No. 72H Gould & Eberhardt Universal Gear 
Hobber, for spur and helical gears. With 
power feed from column to table, for worm 
hobbing by infeed method. New in middle 
1930’s. With fine pitch worm and worm 
wheel for very accurate work. Complete with 
outboard support, set of change gears, mo- 
tor, etc. Max. Dia. of gear with outboard 
support 42”, max. dia. of gear without out- 
board support 78". 













No. 1248 Kearney 
& Trecker Bridge 
Type Vertical 
Production Mill- 
ing Machine. 










































No. 521 Heald Single End Borematic, 
new about 1950, 
16” table trav- 
el, 





Model No. 5-42 Cin- ) 
cinnati “Duplex” Twin- é a 

Ram Hydraulic Surface } } ! 
Broach. 


Model No. 5-54 Cin- LAURENS ‘BROS. 
cinnati “Duplex” Twin- 
Ram Hydronic Surface Wa yy fri 7. 4rd 


Broach. 









like new. 



























































































For RATES or INFORMATION 
, LD Pe ing setheWorld’ s Largest Manufacturers 
About Classified Advertising F 
@ Ne. cliows Gear 
Contact shaper Mo. fl #22128— Late Type Ne. 
THE McGRAW-HILL 36 Hanchett Vertical Spindle Dial Type 
Surtase Grinder Serial 36 Pelverset 
OFFICE NEAREST YOU | |> | we con wee Se 
ATLANTA, 3 ate Whitney Lathe Ser. #687. ‘ 
1301 Rhodes-Haverty Bldg. JAckson 3-695] ee. 
M. MILLER MACHINERY 
BOSTON, 16 
350 Park Square HUbbard 2-7160 BR MA T | 
H. J. SWEGER HAZARD OWNELL CHINE OOLS INC. 
CHICAGO, 11 z . et - PROVIDENCE | 
520 No. Michigan Ave. | MOhawk 4-5800 350 WATERMAN STREET : 6 RI. DEXTER 1-8880 a 
W. HIGGENS ws 
J. BRENNAN - 
CINCINNATI, 37 3 ( FOR SALE 
1825 Yorktown Rd., Swifton Pian rc 36” CINCINNATI Heavy Duty Shaper 1944 
G. MILLER +25 Someeparts Plane Hydromatic Milling Ma- CONTRACT WORK 
cnine 
CLEVELAND, 15 ‘ ve : 
1510 Hanna Bidg. SUperior ;-7000 ee nee iene Tevet Cae Spee 
TO hid sameniat ACE EQUIPMENT COMPANY | 
Adolphus Tower Bidg., Main & Akard Sts. North 141 3rd St., Philadelphia 6, Pa. , 
es Riverside 7-5064 
G. JON 
DETROIT, NO. 13 B&S GRINDERS FULLY EQUIPPED MODERN TOOL 
856 Lk SP Bldg. WOodward 2-1793 s " . 
W. STONE Machines to omest nr ag Gawain é- ROOM WITH A PRECISION 
partment. vailable for inspection. rite: 
sa Ds ow Sad MAdison 6-9351 R. M. CARLSON. MACHINED PARTS DEPARTMENT 
H. KEELER =D. McMILLAN HARDINGE BROTHERS, INC. OPEN TIME AVAILABLE 
NO West 42 St. LOngacre 4-3000 ELMIRA, NEW YORK Monarch Air Tracer Lathe 20” x 14" (Shaft 
S. HENRY 0D. COSTER  R. LAWLESS Sieeater) 0 14 x 20 Contour Turning 28 
PHILADELPHIA, 3 H & Monarch Engi 
17th & Sansom St. Rittenhouse 6-0670 ELECTRIC FURNACES TO 1850F ah Gasclie 
H. BOZARTH with Auto Temp Control. Sliding door, cages Duplicating, Pantograph, Drilling & Milling 
ST. LOUIS, 8 ia ike pon sy ogg ab eeaee Equipment 
615 Olive St. ‘erson 5-4 machine s' a! ‘ory New 
, me ©” W. HIGGENS exe xis" | inside 4.5 W. $300.00 J. G. TILP, INC. 
SAN FRANCISCO, 4 1B°atévxa0" tide 9.0 KW. $500.00 SPRINGFIELD & MILLTOWN RD. 
Post St. DOuglas 2-4600 E. H. WILLIAMS 
R. ALCORN BOX 9042A, HUNTINGTON, W. VA. UNION, N. J. 
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SEARCHLIGHT SECTION 






















Used by U. S. Armed Forces 
MACHINE TOOL RECONDITIONING 
2nd printing 
Write for free folder describing illustrated book 
MACHINE TOOL PUBLICATIONS 


215 Commerce Bidg., 4th & Wabash Sts. 
St. Paul |, Minn. 






SEARCHLIGHT 


Equipment Spotting 


SERVICE 
























wwe WA ec 
MOTORS—GENERATORS 
TRANSFORMER: 
NEW—REBUILT 
WORLD’S LARGEST 
INVENTORY 
ELECTRIC EQUIPMENT CO. 
Phone Station Collect 


GL 3-6783 
P.O. Box 51, Rochester, 







er a ar arand 


z 
< 
















\ 
, 
N 
' 
N 
‘ 
' 


This service is aimed at helping you, the reader of AMERICAN 
MACHINIST, locate used and surplus new metalworking ma- 





FOR SALE — PLANER 
Gray Factory Rebuilt Heavy Duty Planer. 60” 
x 48” x 26’ stroke, complete with four heads 
and variable voltage Planer Drive. 
UPTON BRADEEN & JAMES LIMITED 
Toronto Ontario 


chinery and equipment not currently advertised. (This service 






is for user-buyers only.) 












First, read the dealer ads in The Searchlight Section. 













A 5-minute study may locate the equipment now. 






(2) 4A W&S's 7/2” SN327917 and 398413 

3%” Universal Boring Mill Older Good SN428 

#3 Cincinnati Vertical Dial Speeds to 1300 
SN 4A3V2H-1I6 

Natco C7 16 Spindle Drill Press #1MT 

5’13” Cincinnati Bickford Radial Drill Motor On 
Base SN 5D233 





Second, send in the specifications of the equipment 











wanted on the coupon below, or on your own com- 






00G Brown & Sharpe Vertical Slide SN 12558 

ane Bros. Smali Piece Lathes Model GWSL 

{ Tolhurst Chip Separator 1951 

(2) 4D Potter & Johnston SN 445 and 623 

14 x 48 Cincinnati Plain Cylindrical Grinder 
Model EM SN IP4EIK-20 

ox i Rasmussen Hack Saw 12’ Automatic Bar 


pany letterhead, to 











Searchlight Equipment Spotting Service 











c/o American Machinist 
330 W. 42nd St., N.Y. 36, N.Y. 








ACME TOOL & MACHINERY CO. 
8404 St. Clair Cleveland 3, Ohio 































Your requirements will be brought promptly to the attention 





REPLIES (Box No.): Address to office nearest you 
c/o this publication Classified Adv. Div. 
NEW YORK: P. O. Box 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 





of the used equipment dealers advertising in this issue. You 









will receive replies directly from them. 
NO CHARGE « NO OBLIGATION 

















POSITIONS WANTED 


Production Engi , 42, 20 years experience all 
phases tool engineering, special machine de- 
sign, cost reduction, shop, supervisory and ad- 
ministration; interested in filling responsible, 
challenging position where progressive thinking 
and ability to reduce costs are appreciated. 
Present location central Conn. Resume on re- 
quest. PW-4431, American Machinist. 


Mechanical gi . Austrian, single, 28, 7 
years experience in developing and construc- 
tion is looking for an portunity to start with 
American company. Please write to Mr. S. 
Engelberger, Reforime 525, Mexico, D.F. 





























Searchlight Equipment Spotting Service 
c/o American Machinist 
330 W. 42nd St., New York 36, N. Y. 































Please help us locate the following used equipment: 












sceeesteti - . SELLING OPPORTUNITY WANTED 


Well-established Cleveland firm of sales engi- 
neers, operating throughout northern Ohio, pres- 
ently representing nationally known machine 
tool manufacturers exclusively, open for one 
additional account. We offer considerable ex- 
perience, versatility, and competence in sales 
siedvbanoneneheusiptennesibihemichlantpoubansincsatihosui engineering, with thorough knowledge and 
coverage of territory. Interested only in Ameri- 
NAME can quality line backed by good engineering 

: Roenibtitereceseces . “ and manufacturing facilities. Write RA 3439, 
American Machinist. 



































MNES oci555cct hep ssshesserseesShashintetedpnn se cnRaeal sabahansncendasipnseciapillaipebbtnenanscetaablattiacscs 








If there is anything you want 
thet other readers can supply 


OR... something you don't want— 
thet other readers can use— 


ADVERTISE it in the 
SEARCHLIGHT SECTION 





STREET 












CITY 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 





- 
Abrasives, Coated 39, 49 
Accessories & Attachments 
(Machine Tool) 20, 286, 304, 312, 320 
Arbors & Mandrels 286 S tt i ‘al fe 
Balancing Machines .. Insert Bet. 32-33 
Bearings ..... ......4th Cover, 237, 247 3 @) @) 
Bending Machines 256B 
Blast Cleaning Equipment & | k 
Supplies ....... Insert Facing 89 t 4 y ) a n ) 
Books, Technical . ....219, 296, 300 PER 
Boring, Drilling & Milling Machines 
(Horizontal) ............14-15, 28-29, 319 HOUR 


Boring Machines Internal..2nd Cover 


. . . another example of 
Insert Bet. 48-49, 106 
Boring & Turning Machines 


edly ogg | Davis & Thompson Production Engineering 
— Machines 26-27, 60-61, 264- 





If you need high production in milling, drilling, 
boring and similar metalworking operations 





Basen ane with a minimum of equipment and capital 
Castings .. 65, 214-215 + Se < . f= d Th son 
Centrifugal Machines ...... vesneeee 802 expenditure, call in a Davis an omp 
Chucks ..... Insert Facing 273, 283, 292 Representative. 
Cleaning & Drying Machines & . k slotti machine is only one of 
Supplies ..... 222, 302, 327 This key blank slotting 
Cite 4... oe countless machining problems solved by D&T ,zynpiriomar 
Controls, Electrical 63, Insert Bet. 64- Engineers. INFORMATION 
Prada 32 Space does not permit describing this machine Get the complete stety 
eseiaeae ° ii . ° vi Th ~ 
Caplant Systems, Filters “Y 202. 206 mee rong if 84 cae em: Write tor, this 
ialbsss ; ike comple etails write. page bulletin ay. As 
Cut-Off Machines 16, 120, 238-239, li P : for Bulletin 1002. 
240, 270 


rt ; 
Die ‘Castings 88 Los Ne Ble War relate Thompson co. 
Die Sets ... 104, 249 é H ” aSIN 
Drilling Machines ....56-57, 58, 86-87, 

94-95, 250-251, 254, 257, 267, 272, 309 


Duplicators & “jane teeain ....Insert Bet. 
48-49, 220-22 


Dust Sion <% ‘ . 219 











SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available In Model C-2 direct reading 
or in Model D dial indicating with 
equivalent Brinell and Reckwell C 
Harndets Numbers. May be used free 


Electrical Parts & Equipment........ 301 


Electro Erosion (Electric Discharge 
& Ultrasonics) .... <shicuujese ME 


Engineering & Production Services 284 


hand or mounted on aang = Sen- 
enti softest 
Fasteners 72B, 208, 271, 304 Shae pr coe atitien odiust- 
Feeders » Sinai , nial . 293 ment. Nen-Injurious te werk. 
Files, Hand ................ ae 14 75, 77 OVER 40,000 IN USE 
Floor Drying Compounds . 246 


THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-35B Van Wyck Exp. 

Jamaica 35, N. Y. MODE C-2 





(Continued on page 320) 
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Cut Costs! 















TOOL POSTS 


permit successive tools to be swung 














into position | quickly | indexed 



























accurately | and locked rigidly 


f Endorsed by All Well Known Lathe Manufacturers ; 


Multiple tool jobs become continuous when you use 
McCrosky Turret Tool Posts. They permit engine lathes to 
handle — efficiently and economically — a wide variety of 
work that otherwise would require a turret lathe or 
specialized machine. Ruggedly built. 12 indexing positions. 
Mount in the T-slot of the compound rest or bolt circle 
of the main slide. Unsurpassed for performance and 
satisfaction. Write for a fully descriptive catalog sind 


vee ay 


The complete McCrosky line includes: 
Gack-Lock™ Milling Cutters Wezard® Quick-Change Chucks 
Super® Adjustable Reamers Block Type Boring Bars 
Turet Tool Posts Specially Engineered Multiple Operation Tools | 

_Fully : descriptive catalogs sent promptly on request. | Write for for yours today! 


@MCCROSKY CORPORATION 


‘MEADVILLE, PA. 


Engineering and Sales Representatives in the Principal Cities 
























































Less than a dime a week ... BRINGS 
AMERICAN MACHINIST 
Right to your home—FOR KEEPS! 


27 big, timely, informative issues a year for only $5. (Canada $7) 






Write to: Circulation Dept., American Machinist, 
330 W. 42nd St., New York 36, N. Y. 


Send no money now—we'll bill later. 
State name, address, title, company, product mf'r'd. 
and approx. number of employees. 


























Index ef 


PRODUCTS 
ADVERTISED 


In This Issue 


(Continued from page 319) 


Gages, Instruments : Bm 
Equipment .. 1, Insert Facing 
89, 102-103, 199, ‘po, 38, 280, 294, 
303, 304, 319, 321 

Gear Cutting Machines ....3, 6-7, 72, 326 

Gears, Speed Reducers, Motor Re- 
ducers ....248, 252, 281, 296, 300, 325 

eS |” AE AAROORE Fe reer 8k 3, 6-7 

Grinders—Cutter & Tool.......21, 218- 
219, 258, Insert Facing 305, 312 

Grinding Machines—Production........8-9, 
12-13, 16-17, 18-19, 21, 82, 112- 113, In- 
sert Bet. 208-209, 230-231, 274 

Grinding 
Wheels ....40-41, Insert Facing 72, 233 


Heads: Drilling, Grinding & 
Tapping ............ 45, Insert Facing 272 


Heat Treating Equipment & 
Supplies ..... 34-35, 262, 275, 292, 302 


Honing Machines ...........0......0.-. 226-227 
Hydraulic & Pneumatic Parts & 
Equipment .................... 33,. 96-97, 223 
Jig Borers ........... ....90, 205, 268, 300 
Jigs & Fixtures cponcesaclscces 5 a 
Keyseaters eee 
Lapping Machines .....................0.+ 263 


Lathes, Automatic ....22-23, Insert Bet. 
32-33, 42-43, 73, Insert Facing 288 

Lathes, Engines ....36-37, Insert Bet. 
48-49, 54-55, 59, 64, 69, "195, 201, 299 

Lathes, Turret ....22-23, Insert Bet. 32-33, 
238-239 

Lubricants, Cutting Fluids, Quenching 
Oils & Solvents ....68, 93, 114, Insert 
Bet. 192-193, Insert Facing 256, 276- 
277, 278-279, 287 

Lubricating Systems & Equipment.. 255 


Machines, Super 


Finishing Insert Bet. 32-33 
Marking Masidnas “Tools, & 
RR. 100 


Materials, Cutting & Forming ....62, 102- 
103, 207, Insert Bet. 304-305 

Materials of Manufacture ....38, 48, 52- 
53, 68, 70-71, 88, 92, 118, 174, 176, 
193, 197, 247, 253, 266, 294, 305, 328 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Material Handling 
Equipment 225, 256, 293 
Millers, Die Sinkers, Profilers .....4-5, 89, 
220-221, 260, 282, 295, 296 
Motors, Electrical 110, 211, 261 


Oil Purifiers 302 


Polishing & Buffing Machines & 
Supplies 230-231 

Power Transmission 83, 213, 259 

Presses, Forging & Forming Equipment 
& Supplies . 24-25, 44, 47, 66-67, 76, 
90, 99, 120, 169, 170, 203, 209, 224, 
230-231, 243-245, 269, 270, 273, 284, 
288, 302, 308, 311, 321 


Pumps, Circulating 234 


Riveting Machines 323 
Rust Preventives 288B 


Saw Blades 74-75, 84, 102-103 
Sawing 

Machines 84, 210, 242, 284, 294 
Screw Machines; Chucking 

Machines 22-23, 45, 228 
Shapers & Slotters 47, 120, 298 


Special Machine Tools ....30-31, 42-43, 
Insert Bet. 88-89, 106, 220-221, 267, 
284, 323 


Spindles, Machine 312 
Steel Blue veeee 284 
Swaging Machines 241 


Tapping Attachments ve 286 
Tapping Machines ....56-57, 58, 230-231, 
250-251, 272 
Thread Cutting 
Machines ....10-11, 58, 72, 230-231, 310 
Thread Rolling Machines & 
Tool 10-11, 72, 101, 216-217 
Tooling Set up Equipment ............ 322 


Tools, Cutting ..3rd Cover, 46, 51, 
60-61, 85, 98, 108, 117, 207, 212, 216- 
217, 244, 304, Insert Bet. 304-305, 
310, 324 


Tools, Measuring 102-103 
Tools, Portable .... ... 289 
Turret Attachments, Lathe ................ 320 


Used & Surplus Equipment ........313-318 


Vibration Control & Mountings .... 236 
Vises 


Welding & Cutting Equipment & Sup- 
plies ....172, Insert Bet. 224-225, 297, 
325 


Wipers, Industrial . Scsscaeia 








When jobs are too big or heavy 


for a conventional press... 


aoe ee 
PP REM OR 


tfc eee » 
ae ys A 


<) Se AM REE OROR RS Re 


THE DAKE HORIZONTAL INCLINED PRESS is recommend- 
ed for work on jobs that are so big or heavy that it is more con- 
venient to do press work while they remain suspended from an 
overhead crane or hoist. 


For instance in the illustration above, a 7-inch shaft is 
being pressed into the cable drum for a 200-ton overhead 
traveling crane. The drum is 17 feet long and 4 feet in diameter, 
and is supported on a crane hook. 


This particular press (Model 32-100) is 33 feet long over- 
all, and has a daylight opening of 25 feet. It has 300 tons capac- 
ity, a 60° inclined frame, 26-inch stroke, and a ram-to-table 
distance from 25 inches to 25 feet. The table is moved along the 
frame with a hand winch. 


Dake Hydraulic Presses are engineered to meet such a va- 


riety of shop requirements that the engineering is probably 
almost done on the press you need. Let us quote. 


DAKE CORPORATION, 636 Seventh St., Grand Haven, Mich. 


SEND TODAY FOR BULLETIN 350 


DAKE CORPORATION 
| 636 Seventh St., Grand Haven, Mich. 


| Please send me a copy of Dake Bulletin 350. 


| Name 





I Company. 








| Address 


PRESSES | City. Zone__State. 


| 




















RANDALL and STICKNEY 


Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 
Model “C 50 B” has a 2%” overall] diam- 
eter, balanced dial 0-25-0 with .0005” 
graduations, 4%” range and movable dial 
easily set at zero. 
The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
can be made easily. 
This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 
FRANK E. po pong COo., INC. 

248 Ash 

Waltham 54, hed U.S.A. 
Makere of Dial Gages Since 1496 





American Machinist * March 25, 1957 











ee Oe ... THE COMPLETE LINE INDEX TO 


oly Vici tiv \ magelel ai Temtelui yaya ADVERTISERS 





Save dollars in valuable tool room 
time on every job! Set-ups that i 
require hours by other methods y This index is published as a con- 
take minutes the Robbins way. “Va wy venience to the readers. Every 
Just four simple steps: (1) Look care is taken to make it accu- 
up required angle in Table of rate, but AMERICAN MA- 
Constants furnished with each in CHINIES oo as empeny 
tool, (2) Select gage blocks from Fe rr See Te 
the Table, (3) Place gage blocks 
between base of unit and sine bar HEAVY DUTY SINE PLATES 


swivel block, (4) Secure the work 
++.» and you're ready to go! Com- FOR MILLING AND BORING 
plete range of models and sizes Fool proof! Rugged enough to take Page 
brings Robbins precision equip- thrust and chatter of heavy cuts... 
ment within the reach of every yet built to tool room accuracy for the Acheson Colloids Co. sein 
shop, large or small. most exacting inspection operations. |} Allegheny Ludlum Steel Corp. oi ae 
Allen-Bradley Company . Insert Bet. 64-65 
Aluminum Company of America ........ 294 
American Broach & Machine Co. ....60-61 
American Chain & Cable 

Company, Inc. .. 225, 240 
American Machinist 290-291 
American Sip Corporation .... 205 
American Smelting & Refining Co. ... 65 
American Steel & Wire Division . 48 
American Tool Works Co. 59 
Apex Tool & Cutter Company, Inc. 304 
Armco Steel Corporation . 118 
Armstrong Blum Mfg. Company ta ae 
Armstrong Brothers Tool caneeed 20 
Austin Industrial Corp. wu 294 











“MAGNA-SINE” MAGNETIC INSPECTION SINE PLATE FOR Aaccetn Matias,” Yon. 293 
TABLES FOR PRECISIONGRINDING | EVERY INSPECTION OPERATION Avey Drilling Machine Company ....250-251 


Set up and grind any single or com- Eliminate chance of errors in inspection 
pound angle fast! Work is held securely department and tool room! No more 
by magnetic attraction, clamped or re- V-blocks, angle plates, or complicated Baldwin-Lima-Hamilton Corp 
leased in an instant. Work can't warp built-up sets of blocks. Simple, fast Bardons & Oliver Inc. pee 
or move. and sure. Barrett Co., Leon J. 


Write or call for complete Bay State Abrasive Products Co. 


‘ na Bay State Tap & Die s aateaaitall 
P information now ! Bearings ee. a 
ehr-Manning Corp. 
OMER E. beved. COMPANY Blake Co., Edward pet 


Blanchard Machine Co. 
24800 PLYMOUTH ROAD DEPT. F DETROIT 39, MICH. Bliss Co. Ee 
Also manufacturers of special hinery, tic assembly machinery. Bokum Tool Company 
Boston Gear Works 
_ eens “ Brandes Press Co. .... 
Bridgeport Brass Company 
Bridgeport Machines, Inc. .... 
Brown & Sharpe Mfg. Co. 
Brush Electronics Company ........ 
Bryant a & Engineering Co. .. 272 
e cial a Buhr Machine 
From the American Machinist Library Tool Co. Insert Bet. 88 & 88F 
Bullard Co. . Insert Facing = 
30 


Bulldog Electric Products Co. ......... 
of Tips for Top Shop Men Seaton foes & Bune Cay? 3 247 

















AKE a man’s pride in his job away, and Campbell Div. Andrew C. 
- ome yen & Cable Co., Ine. ........ 240 
fae arborundum 
there isn’t much left; he becomes another Company 49, Insert Facing 72 
Carlton Machine Tool Company ........94-95 
Century Electric Company ......... 
Chambersburg Engineering Co. ............ 
Cincinnati Gear 248 
plause as much as he does the fish. Cincinnati Gilbert Machine Tool Co. . . 357 
Cincinnati Grinders Incorporated 
Cincinnati Lathe & Tool Co. ... 
Cincinnati Milling Machine Co. 


automaton. Even a trained seal enjoys the ap- 
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INDEX TO 
ADVERTISERS 


Cincinnati Milling Machine Co. 

Hydroform Division 99 
Cincinnati Milling Machine Co. 

Cincinnati Milling Products Div. 93 
Cincinnati Shaper Company 47, 120 
Clark Cutler McDermott Co. 

Cleereman Machine Tool Company 
Cleveland Punch & 

Shear Works Company 
Columbia-Geneva Stee] Division 
Columbus Die-Tool & Machine Co. 

Comtor Co. 

Cone Automatic Machine Co. 
Copperweld Steel Company 
Cosa Corporation 

Crane Packing Co. 

Crucible Stee] Co. of America 
Cuno Engineering Corp. 
Curtiss Wright rp. 
Cushman Chuck Company 


Dake Corporation 
Danly Machine Specialties Inc. 
Davis & Thompson Co. 
Davis Keyseater Company 
Delta File Works 
Delta Power Tool Division 
Rockwell Mfg. Co. 
Detroit Broach & 
Machine Company 
Detroit Die Set Corp. 
DeVilbiss Company 
DoAll Company 
Dreis & Krump Manufacturing Co. 
Dykem Company 


Eagle Picher Sales Company 
Eastman Kodak Co., 

Special Prod. Div. 
Edlund Machinery Company 
Eisler Engineering Co., Inc. 
Elox Corporation of Michigan 
Erickson Tool Co. 


ExCell-O Corporation 


Federal Machine & Welder Company 
Federal Products Corp. ..... 

Fellows Gear Shaper Company 

Fenn Mfg. Company 

Ferguson Gear Company 

Ferracute Machine Company ae 
Field Company, Inc., William H. ........ 
Firth Sterling Inc. . be 
Forkardt K. G., Paul OSS 8A AB ie 
Fosdick Machine Tool Company 


96-97 
. 213 


Galland-Henning Mfg. Co. 
Gates Rubber Company 
General Electric Co., 
Apparatus Dept. 
Geometric Tool 
Company ....... 


34-35, 63 


Insert Facing 272 


(Continued on page 324) 





MOLIME 


No. HD68 Special, Multi-Spindle Machine with 

81” clearance between columns, drills, reams 

and chamfers holes in tube sheets of various 

sizes. Electric control provides means for deter- 

mining hole pattern through selection of in-line spindles 
and control of two-way, positive-positioned hydraulic in- 
dexing work table. 


For Greater... 
PRODUCTION ¢ EFFICIENCY ¢ SAVINGS 


Use an individually designed “Hole-Hog” Machine Tool 
for such jobs as: 

@ Multi-Spindle Boring 

@ Single and Multi-Spindle Honing 

@ Straight Line Multi-Drilling 

@ Adjustable Spindle Drilling 


® Vertical and Way-Type Fixed Center 
Drilling, Boring and Tapping 





Over 50 years of 
Machine Tool Engineer- 
ing experience is at 
your service. Tell us 
your particular problem. 





® Special Multiple Operation Machine Tools 


— Re aE RE 


kine 


srooLcom™ MOLINE TOOL COMPANY 


100 20TH STREET MOLINE, ILLINOIS 


Representatives in principal cities. 


oe 














(RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 


meet all needs — Types in- 

clude Vertical and Horizon- 

tal Multiple Spindles. 

Write jor literatere and dow’t 

forget te send semples. 

THE GRANT MFG, & 

MACHINE Co. 
85 Silliman Ave., Bridgepert, Conn., U. 8. A. 
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(Continued from page 323) 





Page 









PHOTO COURTESY Giddings & Lewis Machine 


LEHMANN- 
MOUNE TOOL CO. pe i Oe a eo 
FU LTON Gisholt Machine 
Company ............... Insert Bet. 32-33 
3 



























ee a LSet rae oe Sa 
Goss & DeLeeuw Machine Congr . 228 
Grant Gear ve ine. 7 ote - 300 

Grant Mfg. B achine ompany Sal aed 
PRECISION : ‘ a al ae coe Ra ee ics 28-29 
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The Miller Multi-Arc combination ac-de 

welder, built specifically for metallic arc 

welding, delivers either ac or de current at the flick 
of a switch. Electrical control circuit eliminates 
mechanical controls. Primary switch is standard 
equipment; Power Factor Correction optional. Six 
models from 10 to 525 amperes—all with 60% duty 
cycle ratings. 


Complete specifications sent on request. 


“.. if it's Miller you know it's the finest .. ."" 


miller Electric Manufacturing Company, Inc. 


APPLETON, WISCONSIN 
distributed in Canada by CANADIAN LIQUID AIR CO., LTD., Montreal 

















FERGUSON GEAR COMPANY 


GASTONIA, NORTH CAROLINA. @ TEL. UN 4-2626 


G SILENT CHAIN 


SPROCKETS 
HELICAL E 


GEARS 


WORM and WORM R 30 years 

ROLLER CHAIN = 
making 

SPROCKETS * — 


Write or wire for quotations cut gears! 
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The Hamilton No. 1-B Precision, Smoll-Gear 
= : Hobbing Machine. Generates precision spur, 
_$ a= | spiral, and bevel gears, face gears, worm gears, 


{ Cry Ho worms. Maximum diameter of work piece, 


\ 


\\\ 
\ 


“© | 
AKI 


\\ 


yi 


The Hamilton Precision, Small-Gear Hobbing Ma- 
chine, the hobber with a “reserve of accuracy,” 
regularly holds work spindle and hob spindle run out 
to less than .0002”, work spindle and tailstock spindle 
alignment to less than .0002”. And this standard 
of workmanship is maintained throughout the 
machine. 


Speed, feed, and indexing each can be selected indi- 
vidually and independently. THINK OF THE TIME TO 
BE SAVED BECAUSE OF THIS ONE FEATURE!! And 
scores of additional features are described in our 
Gear Hobber Bulletin No. 2486 which we will be 
glad to furnish to you FREE. 


ADDRESS 


INDEX TO 
ADVERTISERS 
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REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., 123/131 York Street, Toronto 
Sykes Tool Corporation, L*d., 515 Bisson Street, Montreal 

















NO GUIDED MISSILES .. . 


but everything you need 
in used or rebuilt machine 
tools can be found in our 
SEARCHLIGHT SECTION 
See ‘Index to Advertisers'’ 
for location of section. 
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The Kearfott Company of Little 
Falls, N. J., makes instrument parts 
of such precision and delicacy that 
if a speck of dust should fall on a 
component, it could cause malfunc- 
tion of the instrument. To insure 
scrupulous cleanliness of the parts, 
Kearfott uses two Curtiss-Wright 
DB2-5 ultrasonic degreasing units. 
Powerful sound waves beyond hu- 
man hearing quickly remove every 
trace of grease and dirt without 
harm to vital parts. 

A Kearfott engineer states: “Our 


INDUSTRIAL AND 





CANADIAN REPRESENTATIVE: CURT 









































Curtiss-Wright 
ULTRASONIC DEGREASERS 


Make Precision Parts Ultra-Clean For 
Kearfott Company, Inc. 


Curtiss-Wright DB2-5 unit cleans 
the precision parts for aircraft con- 
trol instruments better than any 
other method tried. Bearings, high 
accuracy electrical wound compo- 
nents and areas between coils 
where even microscopic dirt cannot 
be tolerated are thoroughly cleaned.” 

Learn how the Curtiss-Wright 
DB2-5 and larger units can speed 
up your washing and degreasing op- 
erations, lower your costs. Discuss 
your problem with our local rep- 
resentative. 

(Ww) 
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CURTISS-WRIGHT 





T OF CANAD. 





LIMITED, MONTREAL 





:||NOW — find the answers to your 
WELDING PROBLEMS faster! 





alphabetically arranged for speedy reference! 


industries is a must for engineers, 
visors, foremen, and welders. 
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| Here, complete in one volume, are all welding 
| fundamentals and practical working techniques— 


| 
| 
| 
| 
| THE WELDING ENCYCLOPEDIA 
| This working guide for all welding applications in all 
Over 2000 subjects 
alphabetical order and cross-referenced throughout — 
put the facts you want at your fingertips. It covers all 
phases of welding, cutting, flame treating, ete., as well 
| as problems of production, repair, and maintenance. 
| Edited by T. B. Jefferson, Editor and Publisher, Weld- 
ing Engineer, 13th Ed., 1008 pp., over 1400 illus., $7.59 


SEE THIS BOOK 
10 DAYS FREE 








.* 
| em. eo BOOK 
co. FA-3-25-57 
| 330 Wid St, NYC. 36 
| Send me THE WELDING pots ae kr} ! 
for 10 days’ examination on approval. In | 
| days I will remit $7.50, plus few cents tor 
| delivery costs, or roturn the book postpaid. (We | 
. pay delivery costs if you remit with this coupon 
designers, super- | —same return privilege.) | 
-in (Print) | 
| Name “ ote 
| Address | 
| City Zone State | 
Company | 
| Position 
| For price and terms cutside U.S. | 
a write McGraw-Hill Int'l. N.Y.C. FA-3-25-57 | 





















76 MILLION welding rods through — 
theses CROMOVAN feed rolls! 


36 months service and still going strong! 


B 
—~ 


CROMOVAN, a Firth Sterling air hardening, high carbon-high | 
chrome die steel is a terrific performer in wear and abrasion re- | 
sistance applications. 

For example, carbon steel feed rolls at Marquette Manufacturing 
Company, Minneapolis, lasted only seven months even when serv- 
iced constantly, but CROMOVAN replacements are still going | 
strong after 36 months of grueling use and mo servicing! Four fee | 
rolls guide 14” welding rods (stainless, carbon, and alloy steel) | 
into a flux coating machine at 700 ft. per minute and 76,000,000 
rods passed through them with only .022” groove wear and no | 
down time for redressing. 

You, too, can realize comparable savings, reduced maintenance, | 
and higher production when you adopt CROMOVAN for feed | 
rolls, guides and wear parts. Write for Technical Bulletin 20-010 | 
or 20-011 (Free Machining), today. 


We Tooley says 


“Firth Sterling offers the advantage of o 
single source of supply for both tungsten 
carbides and high grade tool and die steels 
for every shop tooling purpose. Because we 
have both you get unbiased recommendations.” 


EE 2 PRODUCTS OF FIRTH STERLING METALLURGY 

th ¢4 fering High Speed Steel \ Sintered Tungsten Carbides 
NEN 

angie Tool & Die Steels NGS Firth Heavy Metal 

GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. Stainless Specialties Chromium Carbides 

MILLS: McKEESPORT, TRAFFORD, DETROIT, HOUSTON, HARTFORD High Temperature Alloys ‘\S High Temperature Cermets 


OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND* DAYTON DETROIT* HARTFORD* 
HOUSTON* LOS ANGELES* PITTSBURGH WESTFIELD NJ 


Zirconium 


VISIT OUR BOOTH NO. 937-A — WESTERN METALS SHOW, LOS ANGELES 
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Carbide milling calls for 
more beef in the body 


Close-up made at Heppenstall’s 
Bridgeport shows a 1500 pound, 
12 x 20 x 20 inch, Hardtem B 
forged die block being rough 
milled with a 14 inch O K 
9614XX, extra heavy-duty car- 
bide insert blade facemill, incor- 
porating 10 degree negative axial 
and radial rake angles. Speed, 150 
surface feet per minute. Feed, 
8% inches per minute. Depth of 
cut, % to 5/16 and often up to % 
inch. Machine, a rebuilt vertical 
miller with 60 horsepower motor 
and heavy fly wheel. 


CARBIDE milling neccessitates correct tool geometry — the right combination of axial 
and radial rake angles. Carbides have relatively high compression strength and low 
transverse rupture strength. Cutting forces must be directed into the cutter body instead 
of transversely to the cutting edges. O K cutter bodies are forged steel and, size for 
size, have more weight and strength to better stand the heavy pull of modern milling 
machines. O K cutters carry bigger and huskier blades for roughing cuts and more 
blades for light, finishing cuts. Blades are serrated one side, plain on the other and 
shaped like a wedge — the world’s strongest mechanical device. They are self-locking, 
cannot tip or slip and require no pins, screws, locks or gibs to hold them tight. To 
compensate for wear, blades are stepped out one serration and reground with a mini- 


mum loss of carbide. A new set of blades gives you a new cutter. Write for Catalog 13. 


modern milling cutters 
for modern milling machines 


THE OK TOOL COMPANY, Milford, New Hampshire 
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New design cuts setup time — 
TIMKEN’ bearings up precision 


ECAUSE it has no cams to change, 

this Warner & Swasey 2AC Single 
Spindle Chucking Automatic sets up 
fast like a turret lathe, gives you auto- 
matic operation without the usual 
time-consuming setup procedures. 

And among the many design fea- 
tures contributing to the lasting pro- 
duction accuracy of the 2AC is the 
mounting of the spindle on Timken" 
tapered roller bearings. 

Because of their tapered design, 
Timken bearings take radial and 
thrust loads in any combination, hold 
the spindle in rigid alignment. 


Full line contact between Timken 
bearing rollers and races provides 
maximum load-carrying Capacity. 
And, because Timken bearings are 
built to last the life of the machine, 
maintenance costs go down. 


Timken bearings also save power 
because they practically eliminate fric- 
tion. They are geometrically designed 
to give true rolling motion, precision 
manufactured to live up to their design. 
And to be sure we get steel good enough 
for Timken bearings, we make our own 
fine alloy steel. We’re America’s only 
bearing manufacturer that does. 


HOW WARNER & SWASEY mounts the spindle of its 2AC 
Single Spindle Chucking Automatic on Timken bearings 
to get maximum rigidity, precision and steady machine 


operation. 


TIM 


TAPERED ROLLER 


No other bearings give you all the 
advantages that Timken bearings give 
you. That’s why so many manufac- 
turers of equipment that must have 
dependable bearing performance use 
them. Whether you buy or build ma- 
chinery, be sure to specify Timken 
bearings. Look for the trade-mark 
“Timken” on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ont. Cable: ““TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 





